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ABSTRACT
Three growth reg u la t in g  ty p e  tom ato  fru it  s e t  c h e m ic a ls  w e re  
t e s t e d  a t  v a rio u s  c o n c e n tra t io n s  in  tom ato  f ie ld  and g re e n h o u se  e x p e r i ­
m e n ts .  The c h e m ic a ls  u se d  w ere  D u ra se t  {N -m -to ly ip h th a lam ic  a c id ) ,  
B-093 (N -2 ,3 -d ic h lo ro p h e n y l  ph th a lam ic  ac id )  and  B-OQ9 (N -o -  
ch lo ro p h en y l p h th a lam ic  a c i d ) . The c h e m ic a ls  d id  not in c r e a s e  th e  
to ta l  num ber of fruit p roduced  pe r  t rea tm e n t  or the  to ta l  y ie ld .  The 
c h e m ic a l  B-OQ9 tre a tm e n t  g a v e  the  h ig h e s t  fru it coun t on th e  f i r s t  
c lu s te r  of Red G lo b a l .  This c h e m ic a l  w a s  e f fe c t iv e  on only the  f i rs t  
c lu s t e r ,  a s  su b s e q u e n t  growth and  fru iting  w e re  much re d u c e d .
The pH of th e  tom ato  fru it t i s s u e  from a l l  p l a n t s ,  t r e a te d  and  
c o n tro l ,  w a s  found to  ran g e  from 4 .1 5  to  4 .4 7 .
The tom ato  v a r i e t i e s ,  M ore ton  H ybrid and  T u c k c ro s se s  V a n d  
O w ere  found to  be  b e s t  a d a p te d  of th o s e  t e s t e d  for tom ato  g r e e n ­
h o u se  p rod uc tion  in  L o u is ian a  w h e re a s  Big Boy H ybrid  and Red G lo b a l  
d id  not s e t  fruit w e l l  in  th e  fa l l  and  w in te r .  No re s p o n s e  in  fru it  s e t  
w a s  o b ta in ed  from D u ra se t  in  th e  g re e n h o u s e .
The tom ato  fru it from p la n ts  t r e a te d  w ith  th e  v a r io u s  c h e m ic a ls  
w ere  m easured  for f i rm n e ss ,  d ia m e te r ,  p e rc e n t  so lu b le  s o l i d s ,  and  
m ean number of s e e d  per f r u i t . The Big Boy Hybrid and  Red G lo b a l  
fru it p rod uced  few s e e d s  in  th e  g re e n h o u se  e x p er im en ts ;  h o w ev er ,  
no la rg e  d if fe re n c e s  in  f i r m n e s s , fru it s i z e  or so lu b le  s o l id s  w ere
ix
found . The fru it  from th e  c h e m ic a l ly - t r e a te d  p la n ts  w e re  g e n e ra l ly  
so f te r  th a n  th o s e  of th e  co n tro l  t r e a tm e n t .
In  f ie ld  e x p e r im e n ts , M ore ton  Hybrid w a s  found to  s e t  fru it 
b e t t e r  th a n  Red G lo b a l  e a r ly  in  th e  s e a s o n  w hen  night te m p era tu re s  
w ere  fa ir ly  lo w . Red G lo b a l  w a s  found to  s e t  fru it  b e t t e r  la te  in  the  
s e a s o n  w hen  te m p e ra tu re s  w ere  h ig h . M ore ton  H ybrid p roduced  a 
s ig n if ic a n t ly  h ig h e r  y ie ld  th an  Red G lo b a l  ea r ly  in  th e  s e a s o n .
The e f fe c t  of th e  num ber of d a y s  before  an d  a f te r  a n th e s i s  
on p o l le n  v ia b i l i ty  of f iv e  v a r i e t i e s  w a s  s tu d ie d  in  a g re e n h o u se  
t e s t .  The p o l le n  c o l le c te d  on th e  day  of a n th e s i s  w a s  th e  most 
v i a b l e , and  p o l le n  c o l le c te d  one day  befo re  or one  day  a f te r  
a n th e s i s  had  th e  se co n d  h ig h e s t  p e rc en t  v ia b i l i ty .  A sm a ll  p e r ­
c e n ta g e  of th e  p o l le n  c o l le c te d  ap p ro x im ate ly  tw o  d a y s  be fo re  
a n th e s i s  w a s  v i a b l e .
The d a ta  on  th e  e f fe c t  of d if fe ren t  n igh t te m p e ra tu re s  on  growth 
and  fru iting  o f Red G lo b a l  and  M oreton  Hybrid p la n ts  show  th a t  the  
p la n ts  e x p o se d  to  n ight te m p e ra tu re s  of 50 and  60°  F p roduced  the  
l a r g e s t  number of f l o w e r s . Fruit s e t  w a s  com parab le  for a l l  n igh t 
tem p era tu re  t r e a tm e n ts .  V iable p o l le n  w a s  o b ta in ed  from th e  f low ers  
of th e  p la n ts  a t  a l l  n igh t tem p era tu re  t r e a tm e n ts .  Red G lo b a l  had a 
la rg e  p e rc en t  of th e  f low ers  at a l l  n igh t te m p e ra tu re s  th a t  w ere  
h e te r o s t y l l c , bu t very few of th is  ty p e  o ccu rred  on M oreton  H y b r id .
x
INTRODUCTION
! The u s e  of growth reg u la to ry  ty p e  c h e m ic a ls  h a s  b e e n  rec o m ­
m ended by re s e a rc h  w o rk e rs  in  s e v e ra l  no rthern  s t a t e s . There i s  a 
problem  in  fru it s e t  of e a r ly  and la t e  to m a to es  in  L o u is ia n a .  A low 
tem p era tu re  p roblem  g e n e ra l ly  p re v a i ls  e a r ly  in  th e  s e a s o n ;  h o w e v er ,  
in  la te  spring  and  sum m er, high tem p era tu re  c o n s id e ra b ly  re d u c e s  
fruit s e t .  Early an d  la t e  tom ato  p ro d u c tio n  a re  im portan t in  L o u is ian a  
b e c a u s e  g e n e ra l ly  tom ato  p r ic e s  a re  h igh  a t  th a t  t im e .  B e ca u se  of 
t h i s , s e v e ra l  c h e m ic a ls  w ere  t e s t e d  a t  va ry ing  c o n c e n tra t io n s  to  
de te rm ine  th e i r  e f f e c t s  on  tom ato  fruit s e t .
Some f ie ld  to m ato  v a r i e t i e s  h ave  in d ic a te d  an  a b i l i ty  to  p ro ­
duce  e a r ly  y i e l d s .  O th e r  v a r i e t i e s  w e re  repo rted  to  se t  fru it  under 
re la t iv e ly  high t e m p e r a tu r e s . In th i s  s tu d y  two v a r i e t i e s  w e re  t e s t e d  
under sp ring  and  fa l l  grow ing c o n d i t io n s .  A lso ,  th e s e  sam e v a r i e t i e s  
w e re  t e s t e d  under c o n tro l le d  night te m p e ra tu re s  to  s e e  if  th e  te m p e ra ­
tu re  w ou ld  m a te r ia l ly  a ffe c t  p o l le n  d e v e lo p m e n t ,  fruit s e t  and 
m a tu r i ty .
G re e n h o u se  to m ato  p ro d u c tio n  i s  becom ing  of in c re a s in g  in te r e s t  
to  p e o p le  in  L o u is ia n a .  By us ing  re la t iv e ly  low c o s t  p l a s t i c  g r e e n ­
h o u s e s ,  i t  a p p e a rs  p o s s ib le  th a t  g re e n h o u se  tom ato  p ro d u c tio n  c an  
becom e p ro f i ta b le .  S e v e ra l  tom ato  v a r i e t i e s  w ere  e v a lu a te d  for g r e e n ­
h o u se  tom ato  p ro d u c t io n .  A lso , D u ra se t  w a s  u s e d  to  de te rm ine
w h e th e r  i t  c o u ld  be  u s e d  to  im prove fruit s e t  o n  s e v e ra l  g re e n h o u se  
to m a to  v a r i e t i e s .
REVIEW OF LITERATURE
In so fa r  a s  w e  a re  a b le  to  a s c e r t a in  from w r i t te n  rec o rd s  th e  
to m ato  i s  a  r e la t iv e ly  new crop  (11) . The re c o rd s  d a te  b a ck  l e s s  
th a n  400 y e a r s ,  a  b r ie f  t im e  com pared  w ith  th e  o ld e s t  a v a i la b le  
r e c o rd s  of many o th e r  c r o p s . The tom ato  (L v co o e rs ico n  e scu len tu m ) 
i s  o f  T ro p ica l  A m erican o r ig in ,  a n d  e a r ly  rep o r ts  in d ic a te  th a t  i t  w as  
p la n te d  in  m aize  f ie ld s  an d  e a t e n  by M e x ic a n s , w ho c a l le d  it tom atl  
(3 , 6 , 11). A pparen tly  i t  a t t a in e d  no v e ry  Im portant p la c e  in  th e  
l iv e s  of th o s e  p eo p le  b e c a u s e  of i t s  p e r i s h a b le  n a tu re  an d  no known 
m eans of p r e s e r v a t io n .  The tom ato  w a s  a l s o  th o u g h t  to  be  a  p o iso n o u s  
f r u i t .
The tom ato  w a s  in tro d u c e d  in to  Europe e a r ly  in  th e  s ix te e n th  
c e n tu ry  and  b e ca m e  w id e ly  d is t r ib u te d  (3 , 11). In  th e  se v e n te e n th  
c e n tu ry  th e  E ng lish  grew  it for o rn am en t,  a lth o u g h  i t  w a s  b e in g  e a te n  
e l s e w h e r e .  By th e  end  of th e  e ig h te e n th  cen tu ry  i t  w a s  grown on a 
f ie ld  s c a l e  in  I ta ly  and  u s e d  e x te n s iv e ly  for fo o d . H o w ev er ,  i t  w a s  
a n o th e r  h a lf  c e n tu ry  b e fo re  th e  p e o p le  of th e  U n ited  S ta te s  d a re d  to  
e a t  i t .
I t w a s  in  th e  s ix te e n th  cen tu ry  a f te r  th e  to m a to 's  In tro d u c tio n  
in to  Europe b e fo re  i t  w a s  c l a s s i f i e d  by  b o t a n i s t s .  Tournefort 
e s t a b l i s h e d  th e  g e n u s  L v co p e rs ico n  a s  d i s t in c t  from th e  g e n u s  
Solanum  (27) .
C a rn c ro s s  (6) r ep o r te d  th e  in tro d u c tio n  of th e  tom ato  n ea r  
P h i la d e lp h ia  in  1798, He a l s o  r e la te d  th a t  i t  w a s  u se d  to  m ake c a ts u p  
in  New O r le a n s  in  1799. It  becam e  a  pop u la r  food item  by 1836 a f te r  
f i r s t  b e in g  so ld  a s  a  v e g e ta b le  in  1829,
Prior to  1860 (11) no tom ato  v a r i e t i e s  had  b e e n  d e v e lo p e d  in  th e  
U n ited  S t a t e s . The few v a r i e t i e s  know n h ad  b e e n  brought in  c h ie f ly  
from England an d  a  few from F ra n c e .  It a p p e a rs  th a t  m ost of th e  l a r g e -  
f ru i te d  v a r i e t i e s ,  i f  not a l l  of them , had  b e e n  o b ta in e d  by s e le c t io n  
from th e  o ld  la rg e  red  o r r ib b e d  ty p e  an d  th a t  had  b e e n  know n s in c e  
15S0. The sm a lle r  f ru i te d  a n d  more p ro l if ic  forcing  or g re e n h o u se  ty p e s  
p resu m ab ly  w e re  f i r s t  s e l e c t e d  from th e  round (smooth) t y p e s ,  o r ig in a lly  
d e s c r ib e d  by Tournefort in  1700.
Both H ed rick  (11) an d  C a rn c ro s s  (6 ) rep o r ted  th a t  p robab ly  th e  
f i r s t  U n ited  S ta te s  c o n tr ib u t io n  to  tom ato  im provem ent w a s  th e  in t ro ­
d u c tio n  o f  th e  T ild en  v a r ie ty  in  1865.
According to  B o sw ell  (3) and  C a rn c ro s s  (6) com m erc ia l  p ro d u c ­
t io n  of tomattxes in  th e  U n ited  S ta te s  o r ig in a te d  ab ou t 100 y e a r s  a g o .
C a lv e r t  (5) and  Lewis (26) rep o r te d  th a t  w h en  s e e d l in g s  w ere  
e x p o se d  to  low te m p e ra tu re s  Im m edia te ly  fo llow ing  c o ty le d o n  e x p a n ­
s io n  few er  l e a v e s  w e re  p roduced  be low  th e  f irs t  c lu s t e r  and  an  
in c r e a s e  in  num ber of f lo w ers  o c c u r re d .
W ittw e r  a n d  T eubner (58) found th a t  tom ato  s e e d l in g s  h e ld  a t  
5 0 -5 5 a F during th e  p e r io d  of in i t ia t io n  of th e  f i r s t  f low er c lu s t e r  w i l l
r e s u l t  in  a g re a te r  num ber of f low ers  in  th e  f i r s t  f low er c lu s t e r .  He 
fu rther  s t a te d  th a t  th i s  i s  l a te r  r e f le c te d  in  I n c r e a s e d  y ie ld s  of e a r ly  
fru it e i th e r  in  th e  g re e n h o u se  or th e  f i e ld .  Low tem p e ra tu re  e x p o su re ,  
5 0 - 5 5 °  F , o f  s e e d l in g s  during th is  in te rv a l  p rom otes fo rm ation  of a 
g re a te r  num ber of f low ers  on  the  f i r s t  c lu s te r  and  a r e d u c t io n  in  
fo l ia g e  p reced ing  th e  f i r s t  c lu s te r ,  a s  com pared  to  e x p o su re  a t  
6 5 - 7 5 °  F.
W en t (50, 5 1 ,  52) d e c la re d  th a t  low nigh t te m p e ra tu re s  h a v e  a  
p ronounced  e f fe c t  on fruit s e t .  He a ck n o w led g ed  th a t  optimum night 
tem p era tu re  ran g e  for good  fru it  s e t  i s  b e tw e e n  58 and  68°  F and  th a t  
f low ers  w i l l  not s e t  fruit be low  5 1 °  F or ab ove  7 1 .5 °  F . Optimum 
day  tem p era tu re  for fruiting w a s  79°  F .
Jo h n so n  and  H a ll  (19) rep o r te d  in  th e i r  s tu dy  of p a rth en o ca rp y  
in  to m a to es  th a t  c e r ta in  s e l e c t io n s  of to m a to es  sho w ed  h ig h e r  
d e g re e s  of to le ra n c e  to  h igh  tem p era tu re  th a n  o t h e r s . P a r th en o c a rp ic  
f ru i ts  w ere  p rodu ced  from v a r ie ty  1388 only a t  9 5°  F .  Their  work 
in d ic a te d  t h a t ,  d ep end ing  on th e  v a r ie ty  g row n , fru it  s e t  may be 
o b ta in e d  a t  te m p e ra tu re s  w e l l  a b o v e  th e  optim um  of 79 °  F ,  a s  
r ep o r te d  by  W e n t ,
Joh nso n  and  H all  (18) fu rther  s t a te d  th a t  h igh l ig h t  in te n s i ty  i s  
more c r i t ic a l  th a n  h igh  te m p e ra tu re . They w ere  a b le  to  o b ta in  fruit 
s e t  by u s ing  p -c h lo ro p h e n o x y a c e t ic  a c id  in  sh a d e d  a re a s  or w hen  
l ig h t  in te n s i ty  w a s  r e d u c e d .
M oore an d  Thomas (29) s p e c i f i e d  th a t  h igh l ig h t  in te n s i ty  
a s s o c i a t e d  w ith  h igh  tem p era tu re  i s  d e tr im e n ta l  to  f ru it  s e t  in  
to m a to e s . By red u c in g  l ig h t  in te n s i ty  th rough  s h a d in g , th ey  w e re  
a b le  to  in c r e a s e  e a r ly  y ie ld .  A lso  under th e  sam e  c o n d it io n s  of high 
tem p era tu re  and  high l ig h t  i n t e n s i t y , th e y  w e re  a b le  to  in c r e a s e  e a r l i -  
n e s s  and  y ie ld  w ith  th e  a p p l ic a t io n  of grow th s u b s ta n c e s .
H em phill an d  M urneek  (13) c o n c lu d e d  from o b s e rv a t io n s  t h a t  the  
p ro d u c tio n  of g re e n h o u se  to m a to e s  during th e  w in te r  w a s  not a s  good 
a s  p ro d u c tio n  under s im ila r  c o n d it io n s  in  th e  sp r in g  and e a r ly  sum m er. 
G re e n h o u se  s tu d ie s  w e re  m ade by t h e s e  a u th o rs  to  d e te rm in e  th e  c o rre ­
la t io n  b e tw e e n  y ie ld s  an d  to ta l  e o la r  ra d ia t io n  during th e  f ru i t in g  t im e . 
They c o n c lu d e d  t h a t ,  w ith o u t  e x c e p t io n ,  y ie ld  of f ru it  in c r e a s e d  a s  
l ig h t  i n c r e a s e d .  The u se  of horm one sp ra y s  w a s  b e s t  u t i l i z e d  w h en  
th e  am ount of l ig h t  w a s  l im ite d  an d  horm one t r e a tm e n ts  d id  not i n ­
c r e a s e  y ie ld s  over  th a t  o f sp ring  an d  e a r ly  sum m er t o m a t o e s .
M urneek  (34) rep o r te d  th e  tom ato  to  b e  d a y - n e u t r a l .  L eopold  
and  Lam (25) r e la te d  th a t  th e  tom ato  w a s  in d if fe ren t  to  p h o to p e r io d ,  
w h ile  P ir inger  (38) s ig n if ie d  th a t  th e  tom ato  w a s  d a y -n e u t r a l  w ith  
r e s p e c t  to  f lo w er in g .
Roberts a n d  S truckm eyer (41) in d ic a te d  th a t  p h o toperiod  i s  one
of s e v e r a l  en v iro n m en ta l  fa c to rs  c o n ce rn e d  w ith  in te rn a l  c o n d i t io n s
in v o lv e d  in  f low ering  of econ om ic  p l a n t s . They a l s o  im p lied  th a t  
th e  r e s p o n s e  to  env ironm ent of any  one  v a r ie ty  d e te rm in e s  th e  t im e  
of f lo ra l  in d u c t io n .
Burk (4) in d ic a te d  In h is  s tu d ie s  th a t  th e  tom ato  w a s  p o s s ib ly  no t 
d a y -n e u t r a l .  D iffe ren t  le n g th s  o f pho to period  an d  d if fe ren t  am oun ts  of 
l ig h t  in te n s i ty  r e s u l te d  in  d i f fe re n c e s  in  p i s t i l  len g th  of one v a r ie ty ,  
w h e r e a s , in  a n o th e r  tom ato  v a r ie ty  th e  p i s t i l s  rem a in ed  sh o r te r  th a n  
th e  s ta m e n s  u n d e r  bo th  p h o to p e r io d s . T h u s , a  v a r i e ta l  d if fe re n c e  
w a s  sh o w n .
H e w le t t  (14) affirm ed  th a t  th e  env ironm en t a f f e c t s  th e  r e la t iv e  
len g th  of th e  p i s t i l  a n d  s ta m e n s  in  f lo w ers  of th e  sam e  v a r ie ty  much 
more th a n  h a s  b e e n  s u p p o s e d .  Low l ig h t  in te n s i ty  and  a n  a b u n d an ce  
of a v a i la b le  n i t ro g e n ,  during a  period  of r e la t iv e ly  sho rt  d a y l ig h t ,  
p rod uced  maximum p i s t i l  l e n g t h . A lte ra tio n  in  p i s t i l  len g th  w a s  due  
to  e i th e r  day  len g th  o r l ig h t  in te n s i ty  or b o t h .
Smith (44) s p e c i f i e d  th a t  h o t ,  dry w in d s  an d  in te n s e  h e a t  a re  
c o n d u c iv e  to  b lo s so m  drop o f t o m a t o e s . Abnormal e lo n g a t io n  of 
s ty l e s  o c c u rre d  prio r to  a n t h e s i s . The em bryo s a c  of abo rt ing  p i s t i l s  
n e v er  d e v e lo p e d  b ey o n d  th e  fun c tion in g  m eg asp o re  c e l l .
Smith an d  C o c h ran  (45) l a t e r  d e c la re d  th a t  tem p e ra tu re  had  a 
p ronou nced  e f fe c t  on p o l le n  g e rm in a t io n  an d  p o l le n  tu b e  g ro w th . They 
found th a t  g e rm in a t io n  of p o l le n  w a s  b e s t  a t  8 5 °  and  7 0 °  F ,  r e s p e c ­
t iv e l y .  The maximum ra te  of p o l le n  tu b e  grow th o c cu rred  a t  70°  
fo llow ed  by 8 5 °  F . The p o l le n  tu b e  grow th  w a s  slow  e v e n  a t  the  
optimum te m p e ra tu re s  of 85 and  70°  F .  Maximum g e rm in a t io n  of 
p o l le n  o f  66 p e rc e n t  w a s  o b ta in e d  a t  th e  end  of 60 hours  a t  8 5°  F .
K raybill (22) d i s c lo s e d  th a t  th e  work of Kraus and  Kraybill 
d e m o n s tra te d  a  c o n d it io n  of b a la n c e  b e tw e e n  c a rb o h y d ra te s  and  
n i tro g en  i s  b e s t  for fruit s e t  in  th e  to m a to .  Their w ork in d ic a te d  th a t  
by a l te r in g  th e  am ounts  of m inera l n u t r ie n ts  in  r e la t io n  to  o th er  
e x te rn a l  fa c to rs  w ould  a f fe c t  th e  num ber o f b lo s s o m s ,  num ber of 
f ru i t ,  th e  num ber of f ru it  no t d e v e lo p in g  an d  th e  num ber of b lo s so m s  
dropped  per  c lu s t e r .
According to  R ad sp in n e r  (39) a d d it io n s  of n itro g en  and  p h o s ­
p h o ru s ,  w h en  p o ta s s iu m  w a s  d e f i c ie n t ,  a id e d  b lo s so m  d ro p . W hen  
a d e q u a te ,  bu t not e x c e s s i v e ,  w a te r  w a s  s u p p l ie d  to  th e  p o ta s s iu m  
p lo t s ,  t h e i r  re s p o n s e  w a s  th e  b e s t .  H is  o b s e rv a t io n  w a s  th a t  tom ato  
b lo sso m  drop is  not a  g e n e t ic  or p o l l in a t io n  p ro b lem , bu t p h y s io lo g ic a l  
in  n a tu re .
M u ll iso n  an d  M u ll lso n  (32) found th a t  a b s c i s s i o n  occu rred  
w hen  th e  m ean  minimum n igh t tem p era tu re  d id  not fa l l  be low  7 8 °  F, 
an d  th e  minimum day te m p era tu re  w a s  8 3 °  F , r i s in g  to  9 0 °  F or a b o v e .
A ddico tt an d  Lynch (1) in  th e i r  s tu d ie s  reg a rd ing  a c c e le r a t io n  
an d  re ta rd a t io n  of a b s c i s s i o n ,  found th a t  in d o le a c e t ic  a c id  te n d e d  to  
m o b il ize  c a rb o h y d ra te s  and  o th e r  s u b s ta n c e s  and  k e e p  th e  a b s c i s s i o n  
la y e r  h e a l th y  an d  i n t a c t .
W it tw e r  and  Bukovac (59) made a c r i t iq u e  co n ce rn in g  ex o g en ic  
p lan t  growth s u b s ta n c e s  w h ich  a f fe c t  f low er in i t ia t io n  an d  fru it  s e t  in  
h ig h e r  p l a n t s .  They s u g g e s te d  th a t  during f low er in i t i a t io n  a  com ple te
ch an g e  over at th e  ap ex  from one m orphogenetic  pa thw ay  to  an o th e r  
o c c u r s . They fu rther  s ta te d  th a t  any a ttem p t to  c o n tro l  f low ering  in  
h igher  p la n ts  i s  prim arily  co n ce rn e d  w ith  c re a t in g  m od if ica tion  of 
m e r i s te m s .
A rap id  su rge  of g row th , beg in n ing  w ith  th e  f e r t i l i z e d  o v u le s  
and p o s s ib ly  ex te n d in g  th roughout th e  p la n t ,  i s  a s s o c i a t e d  w ith  fruit 
s e t .  E ndogenous grow th s u b s ta n c e s ,  p resum ab ly  p roduced  by the  
f e r t i l i z e d  o v u le s ,  i s  th e  o rig in  of th e  s t im u lu s  (54).
C e l l  d iv is io n  an d  c e l l  en la rg em en t a re  in v o lv e d  in  both flow er 
fo rm ation  and fru it  s e t t i n g .  W it tw e r  (54) co n c lu d ed  th a t  p ra c t ic a l ly  
every  c h em ic a l  or g roup of c h e m ic a ls  hav ing  the  c a p a c i ty  to  s t im u la te ,  
in h ib i t ,  or o th e rw ise  modify v e g e ta t iv e  growth th rough  c e l l  d iv is io n  or 
c e l l  e n la rg e m e n t ,  w i l l  l ik e w is e  a c c e l e r a t e ,  in h ib i t  or modify f lo ra l 
in i t ia t io n  and  fru it  s e t ,
W it tw e r  fu r th er  s ta te d  th a t  th e re  i s  a  m arked s p e c ie s  s p e c i f ic i ty  
w hen  c h e m ic a ls  a re  u se d  to  e n h a n c e  flow ering  and  fruit s e t  in  h igher 
p l a n t s . Both au x in  an d  g ib b e re l l in  w ere  e f fe c t iv e  in  th e  m od if ica tion  
of f low ering  an d  fruit s e t  in  a v a r ie ty  of c ro p s  in c lu d in g  s e e d l e s s  
g r a p e s ,  f ig s  an d  to m a to e s .
Leopold an d  G u e rn se y  (24) s ta te d  th a t  aux in  may in h ib i t  or p ro ­
mote f lo w er in g .  Only in  th e  c a s e  of p in ea p p le  h a s  a u x in  in d u ced
f lo w e r in g . Prom otive r e s p o n s e s  to  a u x in s  w ere  o b ta in e d  in  every  c a s e  
w h e n  s h o r t ,  low tem p era tu re  t r e a tm e n ts  w ere  u s e d .  U nder high te m p e ra ­
tu re  no r e s p o n s e  or in h ib i t iv e  e f f e c t s  o c c u rre d .
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M any growth re g u la to r s  h a v e  been u s e d  in a n  a ttem p t to  overcom e 
d iv e r s e  e f f e c ts  of e n v iro n m en ta l  a n d  in te rn a l  fa c to rs  in v o lv ed  in  f low er 
fo rm ation  an d  fruit s e t  in  th e  to m a to .
G u s ta f s o n  (9) t r e a te d  to m a to  flowers w ith  in d o le b u ty r ic  a c id  and
*
o b ta in e d  p a r th e n o c a rp ic  f ru i ts
Borthwick (2) d e c a p i t a t e d  tom ato  s e e d l in g s  a n d  t r e a te d  them  w ith  
ln d o le a c e t l c  a c id  in  la n o l in  c a u s in g  the t i s s u e s  to  becom e m eris tem a tic  
in  n a tu r e .
H e w le t t  (15) found th a t  in d o le b u ty r ic  a c id  p rov ed  to  b e  very  
e f fe c t iv e  in  in c re a s in g  th e  num ber and s i z e  of fru it  p ro duced  from 
t r e a te d  f lo w e rs .  Further s tu d ie s  by  H ow lett (16) in  w hich  he  u se d  
in d o le b u ty r ic  a c id  in d ic a te d  d e f in i t e  im provem ent in  fru it s e t  depend ing  
upon  th e  e f f e c t iv e n e s s  of p o l l in a t io n  and f e r t i l i z a t io n .  The u se  of 
in d o le b u ty r ic  a c id  during  low l ig h t  in te n s i ty  p e riod s  and  sh o r t  d a y s  
proved  to  be  more e f fe c t iv e  th a n  w hen  su f f ic ie n t  l ig h t  w a s  a v a i l a b l e .
H e a ls o  found  la n o l in  e m u ls io n s  a s  a c a r r ie r  to  b e  more e f fe c t iv e  th a n  
la n o l in  p a s t e s  in  p roducing  la r g e r  and more rap id ly  d e v e lo p e d  f ru i t .
In  u s in g  sp ra y  c o m b in a t io n s  of in d o le b u ty r ic  ac id  an d  b -n a p th o x y a c e t ic  
a c id ,  y ie ld s  w e re  In c re a s e d ;  h o w e v er ,  the  sp ra y  c o m b in a t io n s  c a u s e d  
p rem ature  so f te n in g  of fruit (17).
W ithrow  (53) a p p l ie d  in d o le b u ty r ic  a c i d  and o b ta in ed  d if fe re n c e s  
in  v a r ie ta l  r e a c t i o n s . He a l s o  o b ta in ed  e a r l i e r  m aturity  in  to m a to e s .
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S e l l s  (43) rep o r te d  th a t  10 d e r iv a t iv e s  of i n d o l e - 3 - a c e t i c  a c id  
had  a g re a te r  fru it  s e t t in g  a c t iv i ty  th a n  th e  p a re n t  c o m p o u n d .
M u rn eek , W it tw e r ,  an d  H em phill  (35) found la n o l in  e m u ls io n s ,  
b e c a u s e  of p h y s ic a l  n a tu re  of em u ls ify ing  a g e n t s , to  b e  d i f f ic u l t  to  
u s e .  They u s e d  w a te r  so lu t io n s  of b -n a p h th o x y a c e t ic  and  c h lo r o -  
p h e n o x y a c e t ic  a c id  fo r f low ers  an d  w h o le  p la n t  sp ra y s  w ith  s u c c e s s .  
They a l s o  found  th a t  a -n a p h th y le n e  a c e ta m id e  in c r e a s e d  e a r ly  p ro d u c ­
t io n  by tw o  w e e k s  a s  com pared  to  th e  c o n t r o l .
M urneek (33) in  s tu d ie s  w ith  g re e n h o u se  to m a to e s  found  th e  
a e ro s o l  form of b - in d o le b u ty r ic  a c id  to  be  in e f f e c t iv e  a s  a "horm one" 
sp ra y  for fru it  s e t .  H e a ls o  sh ow ed  th a t  th e  u s e  o f b - n a p h th o x y a c e t ic  
and  p -c h lo ro p h e n o x y a c e t ic  a c id  d id  not e n h a n c e  fru it  s e t  in  th e  f ie ld  
w h e n  l ig h t  in te n s i ty  an d  day  len g th  w ere  a d e q u a te .
W a in  (49) s ig n i f ic a n t ly  in c r e a s e d  fru it  s e t  w ith  m ix tu res  of b -  
n a p h th o x y a c e t ic  a c id  and  p -c h lo ro p h e n o x y a c e t ic  a c i d .  O th e r  a u th o rs  
(28 , 36 , 4 0 ,  4 2 ,  4 9 ,  56 , 59) In th e i r  s tu d ie s  h a v e  o b ta in e d  s im ila r  
r e s u l t s .
M u ll iso n  and  M u ll iso n  (32) rep o r te d  th a t  p -c h lo ro p h e n o x y a c e t ic  
a c id  and  b - n a p th o x y a c e t ic  a c id  in d u c e d  h ig h e r  t o ta l  y ie ld  an d  la rg e r  
fru it  s i z e ;  w h i le  2 , 4 - D  and a lp h a -o r th o -c h lo ro p h e n o x y p ro p io n ic  a c id  
in d u c e d  h ig h e r  t o t a l  y ie ld s  an d  la rg e r  fru it  s i z e . T h e se  I n c r e a s e s
w e re  not a s  p ro n o u n c e d .
S in g le ta ry  an d  W arren  (46) in c r e a s e d  e a r ly  y ie ld s  w ith  w ho le  
p la n t  s p ra y s  of p -c h lo ro p h e n o x y a c e t ic  a c id  and  b - n a p th o x y a c e t ic  a c id
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a p p lied  to  to m atoes  in  th e  f ie ld  during periods  of low night te m p e ra ­
tu r e s .  H ow ever, no d iffe ren ce  in  to ta l  y ie ld  w a s  n o te d .
M ann and M inges (28) ap p lied  b -n a p h th o x y a c e t ic ,  4 - c h lo ro -  
p h en o x y ac e t lc  and  2 ,4 -d ic h lo ro p h e n o x y a c e t ic  a c id s  and com binations  
of th e  c h e m ic a ls  and  ob ta in ed  in c re a s e d  fru it s e t . The sp ra y s  w ere  
confined  to  f low er c lu s te r s  b e c a u s e  w hole  p la n t  sp ra y s  g av e  in jury  to  
the  p la n t .  They found th a t  sp ray ing  of p la n ts  more th an  once  c a u s e d  
in ju ry .
Roberts an d  S truckm eyer (42) u s e d  w a te r  so lu t io n s  of b - n a p th -  
o x y a c e t ic  or d ich lo rophenoxyprop ion ic  a c id s  to  s e t  ear ly  or la te  fruit 
in  th e  g re e n h q u s e . T hese  c h e m ic a ls  w ere  not e f fe c t iv e  in  p reven ting  
nu tr it iona l  d ro p s .
Randhawa and  Thompson (40) found b - n a p th o x y a c e t ic ,  a -o * c h lo ro -  
p h e n o x y p ro p io n ic , p -c h lo ro p h e n o x y a c e t ic  and  2 ,4 ,5 - t r ic h lo ro p h e n o x y -  
a c e t ic  a c id s  to  in c r e a s e  both ea r ly  and  to ta l  y ie ld .
W ittw er  (55) found a com bin a tion  sp ray  of b -n a p h th o x y a c e t ic
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a c id  and  p -c h lo ro p h e n o x y a c e t ic  ac id  in c re a s e d  y ie ld s  s ig n if ic a n t ly  
during s e a s o n s  of low l igh t  in te n s i ty  and sho rt  day  l e n g th .
Moore (30) o b ta in ed  in c re a s e d  fru it s i z e  and  y ie ld s  on five  d i f ­
fe ren t  tom ato  v a r ie t i e s  by apply ing  p -c h lo ro p h e n o x y a c e t ic  a c id  spray  
to  to m a to e s .
Hem phill ( 12) repo rted  th a t  g ree n h o u se  grown to m a to es  sp rayed  
w ith  a -n a p th a le n e a c e t ic  a c id ,  b -n a p th o x y a c e t ic  a c id  and
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p -c h lo ro p h e n o x y a c e t ic  a c id  a t  a n t h e s i s ,  r e s u l te d  in  in c r e a s e d  s e t  of 
s e e d l e s s  f ru i t .  The s i z e  of th e  fruit w a s  augm en ted  by a p p l ic a t io n  of 
b -n a p h th o x y a c e t ic  a c id  and  p -c h lo ro p h e n o x y a c e t ic  a c id ,  w h i le  a -  
n a p h th a le n e a c e t ic  a c id  re d u c e d  fruit s i z e .  S p rays  a p p lie d  4 d a y s  a f te r  
a n th e s i s  r e s u l te d  in  th e  g r e a te s t  y ie ld s  of f ru i t .
Z immerman and  H itc h c o c k  (60) s t a te d  th a t  s e e d l e s s  to m a to e s  
w ere  s u c c e s s f u l l y  in d u c e d  w ith  2 -c h lo ro p h e n o x y p ro p io n ic  a c id ,  2 , 4 -  
d ic h lo ro p h e n o x y a c e t ic  a c id ,  2 , 5 -d ic h lo ro b e n z o ic  a c id  and  b - n a p h th ­
o x y a c e t ic  a c id .  They e la b o ra te d  th a t  maximum e f fe c t iv e  c o n c e n tra t io n s  
for e a c h  tom ato  v a r ie ty  m ust be  d e te rm in e d .
Paddock  (37) o b ta in e d  n e g a t iv e  r e s u l t s  w ith  2 -c h lo ro p h e n o x y ­
p rop ion ic  a c id  an d  2 ,4  , 5 - tr ic h lo ro p h e n o x y p ro p io n ic  a c id .  He rep o r ted  
fo rm ative  e f f e c t s  and  re d u c e d  y ie ld  w h en  t h e s e  c h e m ic a ls  w e re  u s e d .
G re e n h o u se  s tu d ie s  by M urneek  (33) s ig n i f ie d  a -o - c h lo ro p h e n o x y -  
p rop ion ic  a c id  a s  a p rom is in g  horm one s p ra y .
L earner an d  W ittw e r  (23) u s e d  a -o -c h lo ro p h e n o x y p ro p io n ic  ac id  
and m a le ic  h y d raz id e  w ith  n e g a t iv e  r e s u l t s .
In c r e a s e d  f low er num bers a n d  e a r ly  y ie ld  w ere  o b ta in e d  by W ittw er  
and  T eubner (57) w h en  p la n ts  w ere  sp ra y e d  w ith  N -m - to ly lp h th a la m ic  
a c id  an d  o th er  n -a ry lp h th a la m ic  a c id s  a s  fo l ia g e  sp ra y s  in  to m a to e s .
The in f lu e n c e  o f N -m - to ly lp h th a la m ic  a c id  and  3 - in d o le a c e t i c  a c id  
w a s  s im ila r  in  th a t  th ey  both  in c r e a s e d  th e  number of f low ers  formed 
per c lu s t e r .  It w a s  th o u g h t  th a t  t h e s e  c h e m ic a ls  may h ave  b e e n  ac ting  
a s  a u x in s  a s  rep o r te d  by Kramer and  W en t (21).
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M oore (31) s tu d ie d  th e  e f fe c ts  of a com ple te  p la n t  sp ra y  of n - 1 -  
n ap h th y lp h th a lam ic  a c id  a t  f i rs t  bloom  s t a g e .  He o b ta in ed  i n c r e a s e s  
in  to ta l  y ie ld  o v e r  a  f ive  y e a r  p e riod  o f  140 p e rc e n t  ove r  the  u n sp ra y ed  
c h e c k s .
C ordner an d  H edger (7) rep o r te d  on th e  u s e  of N -m -to ly lp h th a la m ic  
a c id  sp ray  on both d e te rm in a te  and  in d e te rm in a te  tom ato  v a r i e t i e s .
They o b ta in e d  in c r e a s e d  num ber of f low ers  in  th e  c lu s te r s  a n d  no ted  
d e la y e d  in i t i a t io n  of th e  v e g e ta t iv e  sh o o t  and a b b e ra t io n s  of s tem  
growth by th is  c h e m ic a l .
G u s ta f s o n  (10) in d u c e d  p ro d u c tio n  of s e e d l e s s  f ru i ts  w ith  g ib b e re l-  
l in  s p r a y s , The num ber of fru it  s e t  a n d  to ta l  w e ig h t  of fruit per c lu s te r  
w ere  in c r e a s e d  by sp ray in g  g ib b e re l l in  on the  f i r s t  c lu s t e r .  S u b s e ­
quen t c lu s te r s  d id  not re sp o n d  th i s  w a y .
C o u rte r  and  D rin k w a te r  (8 ) found th a t  g ib b e re l l in  a t  a l l  c o n c e n ­
t r a t io n s  u s e d  s t im u la te d  g row th , w hich  w a s  a c c o m p a n ie d  by a  c h lo ro s is  
of f o l ia g e .  They found th a t  p ro d u c tio n  of f low er c lu s te r s  w a s  in h ib i te d ,  
e a r ly  y ie ld s  re d u c e d  and  to ta l  y ie ld s  w e re  not a s  good a s  th e  c o n t r o l s .
MATERIALS AND METHODS
Three f ie ld  p la n t in g s ,  one g re e n h o u se  p lan t in g  and  one p lan t in g  
in  c la y  p o ts  w ere  made on to m a to es  to  s tu d y  fa c to r s  in f lu en c in g  fruit 
s e t  inc lud ing  th e  e f fe c t  of c h e m ic a l s . The f ie ld  and  g re e n h o u se  e x p e r i - .  
m ents w e re  a n a ly z e d  s t a t i s t i c a l l y  u s in g  th e  m ethods of S n e d e co r  (47).
Red G lo ba l an d  M ore ton  Hybrid to m a to es  w ere  s e e d e d  February  8 , 
1960 and  p o tte d  on February  18, 1960. T h ese  p la n ts  w ere  h a rd e n e d ,  
t r a n s p la n te d  to  th e  f ie ld  on M arch 18, 1960 and th e  t re a tm e n ts  w ere  
a rra n g ed  in  a  s p l i t - p lo t  d e s ig n  and  r e p l i c a te d  s ix  t im e s .  The p la n ts  
w ere  p la c e d  2 fee t  a p a r t  on  4 -fo o t ro w s .  There  w ere  5 p la n ts  per p lo t .
The p lo ts  r e c e iv e d  recom m ended  am oun ts  o f f e r t i l i z e r s  2 w e e k s  
b e fo re  p l a n t i n g .
The p la n ts  w e re  pruned  to  one  s te m ,  s ta k e d  and a recom m ended  
in s e c t  and  d i s e a s e  co n tro l  program  w a s  c a r r ie d  o u t .
The t r e a tm e n ts  for th e  f ie ld  t e s t  in  1960 c o n s i s t e d  of D u ra se t  
(N -m -to ly lp h th a la m ic  ac id )  a t  200 ppm a p p l ie d  to  th e  p la n t s  a t  th e  
3 - l e a f  s t a g e ,  B-093 (N -2 ,3  d ich lo ro p h en y l  p h th a lam ic  ac id )  a t  25 ppm , 
B-OQ9 (N -o -c h lo ro p h e n y l  p h th a lam ic  ac id )  a t  100 ppm , D u ra se t  a t  
50 ppm , D u ra se t  a t  100 ppm , G ib b e re l l in  a t  500 ppm and  th e  c o n tro l .  
T h ese  t r e a tm e n ts  w e re  a p p l ie d  to  e a c h  c lu s te r  w h en  3 f low ers  had  
re a c h e d  a n th e s i s  e x c e p t  w h en  th e  200 ppm D u ra se t  w a s  u s e d .  On 
th e  s e c o n d  c lu s te r  th e  25 ppm B-093 t re a tm e n t  w a s  re d u c e d  to  12 ppm
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due to  fo rm ative  e f f e c ts  on th e  p lan t  a t th e  h ig h e r  r a t e . A lso  in  th e  
B-OQ9 t rea tm e n t  the  r a te  of a p p l ic a t io n  w a s  c h a n g e d  to  200 ppm 
D u ra se t  on th e  se co n d  and  th ird  c lu s te r s  due to  to x ic  e f f e c t s  of 
B-OQ9 on th e  p l a n t s .
The fruit w ere  a l lo w e d  to  m ature  and  th e y  w ere  h a rv e s te d ,  ■ 
g raded  a cc o rd in g  to  s ta n d a rd  g r a d e s ,  co u n te d  and  w e ig h e d .  H a rv e s t ­
ing of th e  f i r s t  c lu s t e r  b e g an  on  May 2 0 ,  1960 an d  e n d ed  on  June 14 
w ith  th e  th ird  c lu s te r .
R e p re se n ta t iv e  tom ato  sa m p le s  from th e  p lo ts  w ere  ta k e n  to  th e  
la b o ra to ry .  T h e se  sa m p le s  w ere  u s e d  to  de te rm ine  th e  f i rm n e ss  and 
d iam e te r  of th e  f ru i ts  w ith  th e  ASCO firm ness  m e te r ,  so lu b le  so l id  
r e a d in g s  an d  s e e d  c o u n ts  for th e  d if fe ren t  t r e a tm e n ts .
F irm n ess  i s  in d ic a te d  in  a rb i t ra ry  u n i ts  of 0 to  10. R ead in gs  
^ a re  in v e rs e ly  r e la te d  to  f i rm n e s s ,  a low read in g  in d ic a t in g  a  firm 
sa m p le .
In  th e  f a l l  of 1960 th e  Red G lo b a l  v a r ie ty  w a s  d ire c t  s e e d e d  on 
a  s i l t  loam  s o i l  on th e  L . S . U .  cam p us on July 18 and  th e  t r e a tm e n ts  
w ere  a rra n g ed  in  a rando m ized  b lo ck  d e s ig n  an d  r e p l ic a te d  5 t im e s .
The s e e d  w e re  p la n te d  2 fee t  ap ar t  on 4 - fo o t  ro w s .
i
The recom m ended  ra te  of f e r t i l i z e r  w a s  a p p l ie d  to  th e  p lo ts  
2 w e e k s  b e fo re  p l a n t in g . The p la n ts  w e re  pruned  to  one s tem  and  
s t a k e d .  A recom m ended  i n s e c t  and  d i s e a s e  c o n tro l  program  w a s  
c a r r ie d  o u t .
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The t r e a tm e n ts  w ere  a s  fo l lo w s :  D u ra se t  12 ppm , 25 ppm , 50 
ppm , an d  a t  100 ppm , B-093 a t  6 ppm , B-OQ9 a t  25 ppm and  th e  c h e c k  
or c o n t r o l . The f low er c lu s te r s  up through  th e  th ird  w ere  s p ra y e d  w ith  
th e  d if fe re n t  c h e m ic a l s  w h en  2 or 3 f lo w ers  w e re  o p e n e d .
The h a rv e s t  b e g a n  on O c to b e r  13 a n d  c e a s e d  on  N ovem ber 8 .
Fruit f i r m n e s s , d ia m e te r  an d  so lu b le  s o l id s  r e a d in g s  w e re  m ade 
from sa m p le s  t a k e n  to  th e  la b o ra to ry .
A nother f ie ld  exp erim en t u s in g  s e v e r a l  c h e m ic a ls  on tw o  tom ato  
v a r i e t i e s  w e re  s tu d ie d  in  1961. Red G lo b a l  a n d  M ore ton  H ybrid  to m a to e s  
w e re  s e e d e d  F ebruary  27 , 1961 in  f l a t s .  T h ese  v a r i e t i e s  w e re  t r a n s ­
p la n te d  in to  s o i l  in  p e a t  p o ts  on M arch 19, an d  t r a n s p la n te d  in  th e  
f ie ld  on  M arch  29 , 1961.
The t r e a tm e n ts  w e re  a rra n g ed  in  a s p l i t - p l o t  d e s ig n  and  r e p l ic a te d  
s i x  t im e s  on  4 - fo o t  r o w s .
F e r t i l i z e r  w a s  a p p l ie d  a t  th e  recom m ended  r a te  tw o w e e k s  b e fo re  
p l a n t in g .
The p la n t s  w e re  p runed  to  one s te m ,  s ta k e d  and  recom m ended
i n s e c t  an d  d i s e a s e  c o n tro l  program  w a s  c a r r ie d  o u t .
<-
The t re a tm e n t  w e re  a s  fo l lo w s:  D u ra se t  200 ppm , 100 ppm ,
50 ppm , 25 ppm , 12 ppm a n d  B-OQ9 50 ppm an d  th e  c o n tro l .  Each 
of 3 c lu s t e r s  w a s  sp ra y e d  w h e n  a t  l e a s t  tw o f lo w ers  on e ac h  c lu s te r  
w e re  o p e n e d .  The fruit w e re  a l lo w e d  to  m ature  b e fo re  h a r v e s t in g .  At 
h a rv e s t  th e  fru it  w e re  g rad e d  acc o rd in g  to  U . S .  s ta n d a rd  and  w e ig h ts
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r e c o rd e d .  R e p re se n ta t iv e  sa m p le s  of fru it w ere  ta k e n  to  th e  lab o ra to ry  
for f i rm n e s s ,  d ia m e te r  and so lu b le  so l id  r e a d in g s .
G re e n h o u s e  s tu d ie s  w e re  c o n d u c te d  w ith  M ore ton  H ybrid ,
T u c k c ro ss  Q, T u c k c ro ss  V, Big Boy H ybrid  and  Red G lo b a l  v a r ie t i e s  of 
to m a to .
S e e d s  w ere  p la n te d  on  A ugust 2 0 , 1960 in  8 - in c h  c la y  p o ts  u s in g
a s i l t  loam  s o i l  m edium . The p la n t s  w e re  rem oved from th e  p o ts  an d
t r a n s p la n te d  in to  3 - in c h  p e a t  p o ts  a t  th e  2 - l e a f  s ta g e  on O c to b e r  11.
*
The p la n ts  w e re  p la n te d  18 in c h e s  a p a r t  on row s 3 f e e t  w id e  in  th e  g r e e n ­
h o u s e .  A s p l i t - p lo t  d e s ig n  w a s  u se d  in  th i s  e x p e r im e n t .
The p la n ts  w e re  pruned and  s ta k e d  and  recom m ended  in s e c t  and  
d i s e a s e  c o n tro l  p r a c t ic e s  w e re  fo l lo w e d .
A c h e m ic a l  t re a tm e n t  of D u ra se t  a t  25 ppm w a s  sp ra y ed  on e a c h  
to m ato  c lu s t e r  of a l l  v a r i e t i e s  w h e n  a t  l e a s t  2 f low ers  w e re  o p e n e d .
An u n tre a te d  c h eck  o r co n tro l  w a s  a l s o  u s e d .
The p la n ts  of th e  c o n tro l  w e re  v ib ra te d  d a i ly  to  a id  p o l l in a t io n .  
F low er and  fru it  se t  c o u n ts  w e re  m ade p e r io d ic a l ly  through the
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fifth  c lu s t e r .
F ru its  w e re  h a r v e s te d ,  g ra d e d  and  w e ig h e d  a s  th e y  m a tu red . 
R e p re s e n ta t iv e  tom ato  sa m p le s  w e re  ta k e n  to  th e  lab o ra to ry  
and  f i rm n e s s ,  d ia m e te r  and  so lu b le  so l id  r e a d in g s  w ere  t a k e n .
S e e d  c o u n ts  w e re  made from to m ato  s a m p le s  t a k e n  to  the  
l a b o r a to r y .
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In a n o th e r  experim en t a p o l l in a t io n  s tudy  w a s  c o n d u c te d  in  th e  
g r e e n h o u s e . Tomato p la n ts  w ere  ta g g e d  and  flow ers  a t  th e  3 , 2 ,  and 
1 -day  s ta g e  of d ev e lo pm en t b e fo re  a n th e s i s  an d  a t  a n th e s i s  and  1 day 
a f te r  a n th e s i s  w ere  c o l le c te d  and  ta k e n  to  th e  lab o ra to ry  for p o l len  
v ia b i l i ty  t e s t s .
The p e ro x id a se  in d ic a to r  t e s t  by King (20) w a s  u se d  to  de term ine  
th e  am ount of v ia b le  p o l le n .  The p o l le n  w a s  sow n upon p rep a red  agar  
in  p e tr l  d i s h e s  c o n s i s t in g  of 10 ml of 2% a g a r ,  5 ml of hyd rogen  
p e ro x id e ,  and  1 .8  ml of 1% b e n z id in e  (base )  in  60% e th y l  a lc o h o l .  A 
w id e - f i e ld  m ic ro sc o p e ,  u s in g  in d ire c t  a r t i f ic ia l  l ig h t ,  w ith  a m ag n if ic a ­
t io n  of 150x w a s  u se d  to  make c o u n ts  of p o l le n  g r a in s .  A to ta l  of 100 
p o l le n  g ra in s  w a s  u se d  in  e a c h  c o u n t .
A co n tro l  n igh t tem p era tu re  study  w a s  c o n d u c te d  in  1961. Seed  
of Red G lo b a l  and  M ore ton  H ybrid  w ere  p la n te d  in  f l a t s  on February  27 , 
1961. The p la n ts  w ere  p o tte d  in  8 - in ch  c la y  p o ts  on M arch 19, 1961, 
u s in g  a good so i l  m ixture of s i l t  loam so i l  and  p e a t  m o ss .  The p la n ts  
w ere  g iv en  a s t a r te r  so lu t io n  w e e k ly  b eg inn ing  on M arch 2 9 ,  1961.
A 1 0 -5 2 -1 7  s to c k  so lu t io n  w a s  p rep a red  u s in g  3 pounds per 50 g a llo n s  
of w a te r .  There w ere  250 ml of th i s  so lu t io n  a p p l ie d  to  e a c h  p o t .
The p la n ts  w e re  p runed  to  one  s tem  and  s t a k e d .
The t re a tm e n ts  w ere  a s  fo l lo w s:  Four p la n ts  each  of Red G lo b a l  
and M oreton  H ybrid for e a c h  tem p era tu re  t rea tm e n t  w ere  u s e d . The 
c o n tro l le d  n igh t te m p era tu re s  u se d  w ere  4 0 ,  5 0 ,  60, 70 and  8 5 °  F.
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The p la n t s  w e re  p la c e d  in  th e  o p e n ,  on an  a s p h a l t  ap ro n , e a c h  day 
a t  6:30 A .M . beg inn ing  on April 9 .  The tem p era tu re s  o u ts id e  ranged  
from 70 to  9 0 °  F. The p lan ts  w ere  p la c e d  in  th e  c o n tro l le d  tem p era ­
tu re  rooms e a c h  n igh t a t  6 :30 P .M .  g iv ing  12 hours  o f co n tro l le d  n igh t 
te m p e ra tu re s  for a l l  t r e a tm e n ts .  This p rocedu re  w as  fo llow ed  c o n s i s te n t ly  
from April 9 u n t i l  M ay 18, 1961. The th ird  c lu s te r  in  th a t  period  of t im e  
h ad  s e t  on m ost t r e a tm e n ts  and  th e  fourth c lu s te r  had  b e g u n  to  b loom .
The p la n t s  w e re  then  p la c e d  in  a la th  h o u se  and  th e  fruit a llo w ed  
to  m atu re .
Fruit s e t  and f lo w er c o u n ts  w e re  m ade for each  t re a tm e n t  to  d e t e r ­
mine the  p e rc e n t  fru it  s e t .  The h e ig h t  of th e  p la n ts  w a s  m easu red  for 
a l l  t r e a tm e n ts .
The e f f e c t  of d if fe ren t  n ight te m p e ra tu re s  on p o l le n  v ia b i l i ty  and  
p i s t i l  f e r t i l i ty  w a s  s tu d ie d .  F low ers  on each  p lan t  w e re  s e l f e d  and  
p o l le n  from f ie ld  grow n p la n ts  w a s  c o l le c te d  and  u se d  to  p o l l in a te  
e m a s c u la te d  f low ers  o n  p la n ts  of eac h  t r e a tm e n t .  King’s p e ro x id a se  
t e s t  (20) w a s  u se d  to  m easu re  p o l le n  v ia b i l i ty  of th e  p la n t s  grown under 
d if fe ren t  n igh t t e m p e r a tu re s .
The p e rc e n t  fru it  s e t  and  th e  num ber of s e e d  in  fru it of a ll  
t r e a tm e n ts  w e re  re c o rd e d .
The am ount of h e te ro s ty l i s m ,  occu rring  a t  d if fe ren t  n ig h t te m p e ra ­
t u r e s ,  w as  reco rd ed  for each  v a r ie ty  on M ay 1 and  on M ay 9 ,  1961.
EXPERIMENTAL RESULTS
first Field Experiment in Spring 1£M
The r e s u l t s  of th e  e f fe c t  of s e v e r a l  c h e m ic a ls  on th e  p roduction  
and g rad e  of to m ato  fru it  of Red G lo b a l  an d  M ore ton  H ybrid  a re  show n 
in  T a b le s  I and  I I .  The c o m p a ra t iv e  y ie ld s  of U . S .  N o . 1 fru it  from 
th e  v a r io u s  t r e a tm e n ts  a re  show n in  F igure  1 for Red G lo b a l  and  F igure  2 
for M ore ton  H ybrid .
The a n a ly s i s  o f d a ta ,  a s  show n  in  T ab le  I ,  i n d ic a te s  s ig n if ic a n t  
d i f fe re n c e s  in  y ie ld  du e  to  c h e m ic a l  t re a tm e n t  in  bo th  v a r i e t i e s .
In  th e  c a s e  of Red G lo b a l  m ost of th e  c h e m ic a ls  s e v e r e ly  re d u c e d  
th e  y ie ld  of U .  S .  N o . 1 tom ato  f ru i t .  The sam e  w a s  t ru e  for M oreton  
H ybrid .
The c o n tro l  t r e a tm e n t  for Red G lo b a l  p ro d u ced  a t  th e  r a te  of 
3 0 ,6 0 1  p oun ds  of U . S .  N o. 1 to m a to e s  per a c re  and  th e  nex t b e s t  
t re a tm e n t  w a s  D u ra se t  a p p l ie d  a t th e  r a te  of 200 ppm to  th e  young 
to m ato  p la n ts  in  th e  3 - l e a f  s t a g e .
The y ie ld  of th e  M ore ton  H ybrid  c o n tro l  w a s  h ig h ly  s ig n i f ic a n t  
in  U .  S .  N o . 1 fru it  over a l l  o th e r  c h e m ic a l  t r e a tm e n ts .  The sam e  w a s  
tru e  for t o ta l  y i e ld s  of both  v a r i e t i e s  a s  show n  in  T a b le s  I a n d  I I .
The e f fe c t  of th e  c h e m ic a ls  on  e a r l in e s s  of p ro d u c tio n  of Red 
G lo b a l  i s  show n in  T ab le  III and  F igure  3 and  for M ore ton  H ybrid  in  
T able  IV and  F igure  4 .  The C h e m ic a l  B-OQ9 in c r e a s e d  e a r ly  fru it  
p ro d u c tio n  in  Red G lo b a l ,  bu t not in  M oreton  H ybrid .
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Table I .  Effect of ch em ica ls  on production of tom atoes in  pounds per acre  in  spring 1960.
Treatment
Red G lobal 
U . S .  #1
Moreton Hybrid 
U . S .  #1
Mean for 
V arie ties 
U . S . # l
Red G lobal 
Total
M oreton Hybrid 
Total
M ean for 
V arie ties 
Total
D urase t (200 ppm) 
3 - le a f  s ta g e 26 ,372 22,615 24 ,494 30 ,692 26 ,318 28,505
B -093  <25 ppm)* 4 ,3 5 6 11,961 8 ,159 6 ,97 1 13,485 10,228
B-OQ9 (100 ppm)** 15,682 19,457 17,570 18,659 23,051 20,855
D urase t (50 ppm) 16,988 23 ,740 20,364 19,710 25,573 22,642
D urase t (100 ppm) 10,091 23,432 16,762 12,632 24 ,920 18,776
G ibbere llin  (500 ppm) 13,594 14,012 13,803 20 ,691 22 ,851 21,771
Check 30 ,601 29 ,330 29 ,966 34 ,322 31 ,290 32 ,806
L .S .D .  @ 5% 
@ 1%
673
895
733
974
D urase t N -m -to ly l-p h tha lam ic  ac id  
B-093 N -2 ,3  d ichlorophenyl ph thalam ic ac id
B-OQ9 N -O -chlorophenyl phthalam ic ac id  
* Second c lu s te r  sprayed  w ith  12 ppm of B-093
** Second c lu s te r  and o thers  sprayed  with 200 ppm D urase t
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T ab le  I I .  E ffect of c h e m ic a ls  on p ro duc tio n  of to m a to e s  a s  to  g ra d e  in  
po und s  per  a c re  in  sp ring  1960
V arie ty : Red G lo b a l
T reatm ent
U .S .  #1 
lb s  . / a c r e
U .S .  #2
lb s  . / a c r e
C u l ls  
l b s . / a c r e
Total 
l b s . / a c r e
D u ra se t  (200 ppm)
3 - l e a f  s ta g e 2 6 ,3 7 2 2 ,9 7 7 1,343 30 ,6 9 2
B-093 (25 ppm)* 4 ,3 5 6 328 2 ,2 8 7 6 ,9 7 1
B-OQ9 (100 ppm)** 15 ,682 1 ,5 61 1 ,461 18 ,659
D u ra se t  (50 ppm) 16 ,988 1 ,615 1 ,107 19 ,710
D u ra se t  (100 ppm) 10 ,091 944 1 ,597 12 ,632
G ib b e re l l in  (500 ppm) 13 ,594 708 6 ,3 8 9 2 0 ,6 9 1
C h eck 3 0 ,6 0 1 1 ,634 2 ,0 8 7 34 ,3 2 2
V arie ty : M oreton  Hybrid
D u ra se t  (200 ppm)
3 - l e a f  s ta g e 2 2 ,6 1 5 1 ,162 2 ,5 4 1 2 6 ,3 1 8
B-093 (25 ppm)* 11 ,961 399 1,125 13 ,485
B-OQ9 (100 ppm)** 19 ,457 2 ,0 5 1 1 ,543 2 3 ,0 5 1
D u ra se t  (50 ppm) 2 3 ,7 4 0 617 1 ,216 2 5 ,5 7 3
D u ra se t  (100 ppm) 2 3 ,4 3 2 653 835 2 4 ,9 2 0
G ib b e re l l in  (500 ppm) 14 ,012 236 8 ,6 0 3 2 2 ,8 5 1
C h e ck 2 9 ,3 3 0 381 1 ,579 3 1 ,2 9 0
D u ra se t  N -m - to ly l -p h th a la m ic  a c id  
B-093 N -2 -3 -d ic h lo ro p h e n y l  p h th a lam ic  a c id  
B-OQ9 N -O -c h lo ro p h e n y l  p h th a lam ic  a c id  
* S e co n d  c lu s te r  sp ray ed  w ith  12 ppm of B-093
** S eco n d  c lu s t e r  and  o th e rs  sp ra y ed  w ith  200 ppm D u ra se t
Treatm ent
C heck
D urase t  
200 ppm
D urase t  
50 ppm
B-OQ9 
100 ppm
GA
500 ppi
D u rase t  
100 ppm
B-093 
25 ppm
■
5 10 15 20 25 30 35
Yield of U . S . #1 fruit in  1000 pounds per ac re  
Figure 1 . Effect o f ch em ic a ls  on production  o f  Red G lo ba l in  spring 1960.
K>•u
T reatm ent
C heck
D urase t  
50 ppm
D urase t  
100 ppm]
D urase t  
200 ppm]
B-OQ9 
LOO ppi
500 pp
B-093
25 pp
^ r — ^ —
5 10 15 20 25 30
Yield of U .S .  #1 fru it  in  1000 pounds per acre
Figure 2 .  Effect of ch em ic a ls  on  production  of M oreton Hybrid in  spring 1960
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T able  I I I .  Effect of c h e m ic a ls  on e a r ly  p ro duc tio n  of Red G lo b a l  In 
spring  1960
M ean w e ig h t  in  p ounds per p lan t
T rea tm ent U .S .  #1 . U .S .  #2 C u l ls T ota l
D u ra se t  (200 ppm)
3 - l e a f  s ta g e 1 .0 .03 .04 1.07
B-093 (25 ppm) 0 .6 3 .00 .21 .84
B-OQ9 (100 ppm) 1 .86 .02 .17 2 .0 5
D u ra se t  (50 ppm) 1.24 .04 .04 1 .32
D u ra se t  (100 ppm) 1 .09 .00 .05 1 .14
G ib b e re l l in  (500 ppm) 0 .2 6 .06 .16 .48
C h e ck 1.05 .06 .08 1.19
Table  IV. E ffect of c h e m ic a ls  on ea r ly  p ro duc tio n  of M oreton  Hybrid 
in  sp r in g  1960
M ean  w e ig h t in  pounds per p lan t
Treatm ent U .S .  #1 U .S .  #2 C u lls Total
D u ra se t  (200 ppm)
3 - l e a f  s t a g e 1 .67 .2 .2 1 .89
B-093 (25 ppm) 1 .39 .01 .04 1 .44
B-OQ9 (100 ppm) 1 .53 .04 .1 1.77
D u ra se t  (50 ppm) 1.53 .05 .00 1.58
D u ra se t  (100 ppm) 1 .81 .04 .03 1.88
G ib b e re l l in  (500 ppm) 1.11 .05 .01 1.17
C h eck 1 .69 .04 .05 1 .78
Treatm ent
B-OQ9
D urase t
B-093
100 ppm
50 ppm
D u rase t  100 ppm
C heck
D urase t  200 ppm
25 ppm
G ib b e re llin  500 pipm
0.4 0.0 1.0 1.0 2.0
U .S .  N o . 1 fru it  in  pounds pe r  p lan t
F igure 3 .  E ffect o f ch em ica ls  on ea rly  p roduction  of Red G loba l in  spring  1960
Treatm ent
D urase t
C heck
100 ppm
D u rase t  200 ppm
B-OQ9
D urase t
B-093
100 ppm
50 ppm
25 ppm
G ib b e re l l in  500 ppm
a s  1.0 1.9 2 .0
U .S .  N o . 1 fru it in  pounds per  p lan t
F ig u re  4 .  E ffect o f c h em ic a ls  on  ea rly  p roduction  of M oreton H ybrid in  spring  1960
to
CD
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G ib b e re l l in  at 500 ppm red u ced  early  y ie ld  on Red G loba l and 
M oreton H y b r id .
The e a r ly  y ie ld  from th e  o ther  ch em ic a l  t re a tm e n ts  of Red G loba l 
w ere  com parab le  to  the  con tro l ex cep t B -09 3  w hich  s ig n if ic an t ly  
red u ced  th e  y ie ld .  Red G loba l and  M oreton Hybrid re sp o n d ed  d if fe r ­
en tly  to  th e s e  ch em ic a l  t r e a tm e n ts .
The e f fe c ts  of the  ch em ic a ls  on number of fruit and  mean fruit s e t  
on Red G loba l (Figure 5) and M oreton Hybrid (Figure 6) are  show n in  
T ab les  V and  VI, r e s p e c t iv e ly .  W ith  both v a r ie t i e s  th e  number of fruit 
p roduced  by th e  con tro l trea tm en t w a s  much h igher  th a n  th e  ch em ica l  
t r e a tm e n ts .  Fruit co un ts  w ere  low in  th e  B -093  trea tm e n t  a t  25 ppm. 
W ith  th e  Red G lo b a l ,  D urase t  a t  50 ppm and  100 ppm produced  a la rger  
number of fruit th an  the  o ther  ch em ica l  t re a tm e n ts ,  but lower th an  the  
c o n tro l ,  a s  show n in  Table  V.
The sam e trea tm en ts  a s  com pared  to  th e  co n tro l  g re a t ly  reduced  
th e  fruit c o u n ts  in  M oreton H ybrid , a s  show n in  Table  VI.
The fruit s iz e  of th e  ch em ica l  t rea tm e n ts  and  co n tro ls  w ere  
com parab le  in  U . S . N o . 1 g rade  for Red G loba l (Table V). The fruit 
of U . S .  N o. 1 g rade  from M oreton Hybrid con tro l p lo ts  w ere  sm a lle r  
th a n  fruit of p la n ts  w hich  re c e iv e d  th e  ch em ica l  t r e a tm e n ts .
The d a ta  of the  e f fe c ts  of th e  c h em ic a ls  on  the  fru it  se t  on a 
c lu s te r  b a s i s  a re  shown for Red G lo ba l in  Table  VII and  Figure 7 and 
for M oreton  Hybrid in  T able  VIII. W ith  Red G loba l th e  f i rs t  c lu s te r
Treatm ent
C heck
D u rase t  200 ppm
D urase t
B-OQ9
50 ppm
100 ppm
G ib b e re l l in  500 ppm
D urase t  100 ppm
B-093 25 ppm
70
■ ■ ■ I 11
140 210 260 660
Number U .S .  N o . 1 fru its
420
T -
400
Figure 5 .  E ffect of c h e m ic a ls  on  th e  num ber o f bruit per trea tm en t of Red G lo b a l in
sp ring  1960
o>o
T reatm ent
C heck
D urase t 50 ppm
D urase t  100 ppm
D urase t  200 ppm
B-OQ9 100 ppm
G ib b e re l l in  500 ppm
B-093 25 ppm
70 140 210 200 300 420
Number U .S .  N o. 1 fruit
F igure 6 . E ffect o f ch em ic a ls  on  th e  num ber o f fru it per trea tm en t o f M oreton H ybrid in
spring  1960 l
ITable  V. Effect of ch em ic a ls  on fru it s i z e  and  p roduction  of Red G lo b a l  in  spring 1960
U .S .  #1 U .S . #2 Total
Treatm ent
N o . fruit 
per trea tm en t
M ean fruit 
w t .  in  lb .
N o . fruit 
Der trea tm en t
- M ean fruit 
w t .  in  lb .
N o. fruit 
per trea tm en t
M ean fruit 
w t .  in  lb .
D u rase t  3 - le a f  s ta g ?  
(200 ppm) 312 .40 31 .21 374 .39
B-093 (25 ppm)* 179 .37 8 .28 216 .34
B-OQ9 (100 ppm)** 289 .37 49 .23 368 .35
D u ra s e t  (50 ppm) 351 .37 15 .23 381 .37
D urase t  (100 ppm) 347 .37 16 .23 376 .37
G ibb ere llin  (500 ppm) 183 .42 9 .14 328 .38
C heck 391 .41 8 .26 421 .41
D urase t  N -m -to ly l-p h th a lam ic  ac id  
B-093 N -2 -3 -d ic h lo ro p h e n y l  ph thalam ic  a c id  
B-OQ9 N -O -ch lo roph en y l ph tha lam ic  ac id  
* Second c lu s te r  sp rayed  w ith  12 ppm of B-093
** Second c lu s te r  an d  o th ers  sp rayed  w ith  200 ppm D urase t
CO
to
ITable  VI. Effect of ch em ica ls  on fruit s i z e  and  production  of M oreton Hybrid in  spring  1960
U . S .  #1 U .S .  #2 Total
Treatm ent
N o. fru it -Mean fruit 
Der trea tm en t w t .  in  lb .
N o . fruit M ean  fruit 
oe r  trea tm en t w t . in  l b .
N o. fruit 
per trea tm en t
M ean  fruit 
w t .  in  lb .
D urase t 3 - l e a f  s ta g e  
(200 ppm} 372 .39 74 .22 474 .36
B-093 (25 ppm)* 56 .43 5 .36 117 .33
B-OQ9 (100 ppm)** 201 .43 34 .25 270 .38
D urase t  (50 ppm) 242 .39 42 .21 315 .34
D urase t  (100 ppm) 142 .39 27 .19 201 .35
G ib b e re llin  (500 ppm) 189 .40 18 .22 343 .33
Check 465 .36 40 .23 538 .35
D urase t  N -m -to ly l* p h th a lam ic  ac id  
B-093 N -2 -3 -d ic h lo ro p h e n y l  ph thalam ic  ac id  
B-OQ9 N -O -ch lo ro pheny l ph thalam ic  ac id  
* Second c lu s te r  sp rayed  w ith  12 ppm of B-093
** Second c lu s te r  and o thers  sp ray ed  v\fith 200 ppm D u rase t
CO
CO
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T able  VII. E ffect of c h e m ic a ls  on  fru it s e t  o f  Red G lo b a l  In  sp r in g  1960
M ean  N o .  of f ru i ts  p e r  p lo t  for
 e a c h  of 3 c lu s t e r s _________
T rea tm ent______________________________ 1st______ 2nd 3rd Total
D u ra se t  (200 ppm) 3 - l e a f  s ta g e  
B-093 (25 ppm)
B-OQ9 (100 ppm)
D u ra se t  (50 ppm)
D u ra se t  (100 ppm)
G ib b e r e l l in ' (500 ppm)
C h eck
21 29 19 69
16 6 3 25
28 17 5 50
18 18 8 44
18 11 2 31
10 17 13 40
23 31 19 73
T able  VIII. E ffect of c h e m ic a ls  on  fru it  s e t  of M oreton  H ybrid in  spring  
1960
T rea tm ent_______________________
D u ra se t  (200 ppm) 3 - l e a f  s ta g e  
B-093 (25 ppm)
B-OQ9 (100 ppm)
D u ra se t  (50 ppm)
D u ra se t  (100 ppm)
G ib b e re l l in  (500 ppm)
C h eck
M ean  N o . o f f ru i ts  p e r  p lo t  for 
 e a c h  of 3 c lu s t e r s _______
1st 2nd 35d Total
39 22 10 71
27 18 2 47
29 26 6 61
31 25 10 66
29 26 6 61
26 17 7 50
36 27 14 77
Treatm ent
i
D u rase t  200 ppm
B-093
B-OQ9
D urase t
D urase t
25 ppm
100 ppm
50 ppm
100 ppm
G ib b e re l l in  500 ppm
C heck
4 •  12 i e
Number of fruit per  p lan t  for 3 c lu s te r s
F igure 7 .  E ffect o f ch em ic a ls  on  fru it s e t  of Red G lo b a l in  spring  1960
wcn
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p la n ts  th a t  r e c e iv e d  th e  B-OQ9 t re a tm e n t  had  th e  l a r g e s t  num ber of 
fru it  to  s e t .  None of th e  c h e m ic a l  t r e a tm e n ts  in c r e a s e d  fru it  s e t  over 
th e  c o n tro l  ip  th e  se c o n d  and  th ird  c l u s t e r s .
As show n in  T ab le  VIII * M ore ton  H ybrid  p la n ts  h ad  th e  l a r g e s t  
number of fruit in  th e  f i r s t  c lu s t e r  r e g a r d le s s  of t r e a tm e n t .  The th ird  
c lu s te r  h a d  a low  fru it  co u n t  in  a l l  t r e a tm e n t s .
The t re a tm e n t  B-OQ9 g a v e  th e  h ig h e s t  f i r s t  c lu s t e r  fru it  coun t 
in  Red G lo b a l ,  h o w e v e r ,  th e  te rm in a l  grow th of th e  p la n t s  w a s  s e v e re ly  
s tu n te d .  Although th e  t r e a tm e n ts  w e re  c h a n g e d  to  D u ra se t  in  s u b s e q u e n t  
c lu s te r  a p p l ic a t io n s  a s  show n  in  T ab le  I ,  th e  p la n ts  rem a in e d  s tu n te d .  
Such a  c h e m ic a l  o ffe rs  p rom ise  in  th e  p ro d u c tio n  of to m a to e s  of 
c e r ta in  v a r i e t i e s  u s in g  high p lan t  p o p u la t io n  pe r  a c re  and  a llo w in g  
on ly  one c lu s t e r  to  m ature  for m e c h a n iz e d  h a r v e s t i n g . The B -0 9 3  
t re a tm e n t  w a s  to x ic  a t  th e  c o n c e n tr a t io n  of 25 ppm a n d  e v e n  a t  a 
low er r a te  on su b s e q u e n t  c lu s t e r s  th e  fru it  co u n t w a s  lo w .
The fruit s e t  or co u n t of th e  th ird  c lu s t e r  w a s  r e d u c e d  in  th e  
co n tro l  but g e n e ra l ly  more s o  from th e  c h e m ic a l  t r e a tm e n ts .  This w a s  
probab ly  due to  h ig h e r  te m p e ra tu re s  th a t  p re v a i le d  l a t e r  in  th e  sp ring  
of 1960 w h ich  g e n e ra l ly  o c c u rs  in  m ost y e a r s .
The e f fe c t  of th e  c h e m ic a ls  o n  th e  d iam e te r  of th e  tw o  v a r i e t i e s  
a re  show n in  T ab le  IX and  on th e  f i rm n e ss  of th e  fru it in  T ab le  X. The 
fru it  from p la n ts  of M ore ton  H ybrid  w h ich  w ere  in  th e  c o n tro l  plots, 
w e r e ,  in  g e n e r a l ,  of sm a lle r  d iam e te r  th a n  th o s e  from p la n t s  w h ich
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T able  IX. E ffect o f  c h e m ic a ls  on th e  d ia m e te r  of to m a to e s  in  sp r in g  1960
T r e a tm e n t .............  ...................... .
M ean  d ia m e te r  in  c e n t im e te r s  
Red G lo b a l  M ore ton  H vbrid
D u ra se t  (200 ppm) 3 - l e a f  s ta g e 7 .3 7 .9
B-093 (25 ppm) 7 .8 7 .2
B-OQ9 (100 ppm) 8 .1 7 .1
D u ra se t  (50 ppm) 8 .6 7 .3
D u ra se t  (100 ppm) 7 .7 7 .1
G ib b e re l l in  (500 ppm) - 6 .7
C h e ck 7 .2 6 .6
T ab le  X. E ffect of c h e m ic a ls  on  f i rm n e ss  of to m a to e s  in  sp ring  1960
1 ■■■ J  i
M ean  F irm n ess  Reading*
T rea tm ent Red G lo b a l M ore ton  H vbrid
D u ra se t  (200 ppm) 3 - l e a f  s t a g e 8 .9 9 .0
B-093 (25 ppm) 8 .2 8 .7
B-OQ9 (100 ppm) 8 .1 8 . 0
D u ra se t  (50 ppm) 7 .4 8 .5
D u ra se t  (100 ppm) 8 .7 8 .4
G ib b e re l l in  (500 ppm) - 8 .4
C h e ck 8 .2 8 .6
♦ F irm n e ss  i s  in d ic a te d  in  a rb i t ra ry  u n i ts  of 0 to  10 . R ead in g s  a re  
in v e r s e ly  r e la te d  to  f i rm n e s s ,  a  low  rea d in g  be ing  a' firm to m a to .
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r e c e iv e d  th e  c h e m ic a l  t r e a tm e n ts ,  w h e r e a s ,  D u ra se t  a t  50 ppm p roduced  
th e  l a r g e s t  f ru i ts  w ith  Red G lo b a l .  There w ere  l i t t l e  d i f fe re n c e s  in  
f i rm n ess  r e a d in g s  among frtiits  th a t  w e re  g iv e n  th e  v a r io u s  t r e a tm e n ts  
in  th e  t e s t .
The d a ta  of th e  pH an d  p e rc e n t  so lu b le  s o l id  s tu d ie s  a re  show n 
in  T ab le  XI. The pH of th e  tom ato  fruit from p la n ts  g iv e n  th e  v a r io u s  
t r e a tm e n ts  v a r ie d  from 4 .1 5  to  4 . 4 7 .  The so lu b le  s o l id s  of to m a to e s  of 
th e  c o n tro l  p lo ts  w e re  g e n e ra l ly  low er th a n  th o s e  from p lo ts  th a t  r e ­
c e iv e d  th e  c h e m ic a l  t r e a tm e n t s . The D u ra se t  t r e a tm e n ts  in c r e a s e d  
th e  so lu b le  s o l id s  s ig n i f ic a n t ly  o v e r  th e  c h e c k  in  both  v a r i e t i e s . The 
D u ra se t  a p p l ie d  a t  200 ppm to  p la n ts  in  th e  3 - l e a f  s t a g e  of Red G lo b a l  
p la n ts  d id  not I n c r e a s e  th e  s o lu b le  s o l id s  in  th e  f ru i ts  but i t  d id  in  
M ore ton  H ybrid  f r u i t .
S eco n d  F ie ld  Experim ent in  th e  F a ll  of 1960
The d a ta  of th e  c h e m ic a l  t re a tm e n t  e f f e c t s  on Red G lo b a l  a re  
show n in  T a b le s  XII th rough  XV. As show n in  T able  XII an d  F igure  8 ,
th e  to m a to  y ie ld s  w e re  much low er in  th e  f a l l  th a n  th e  sp r in g  s e a s o n .  
The te m p e ra tu re  w a s  h igh  in  th e  e a r ly  p a rt  of th e  g row ing s e a s o n  for 
th e  c rop  and  c o o l  in  th e  l a t t e r  p a r t ,  w h e r e a s ,  in  th e  sp r ing  th e  
o p p o s i te  i s  t r u e .  In  th i s  t e s t ,  th e  c h e m ic a l  B-OQ9 a t  25 ppm g av e  
th e  h ig h e s t  y i e l d ,  a lth o u g h  i t  w a s  not s t a t i s t i c a l l y  s ig n i f ic a n t .  In 
U . S .  N o . 1 g r a d e ,  th e  y ie ld  of a l l  th e  c h e m ic a l  t r e a tm e n ts  w e re  
c o m p a rab le  e x c e p t  B-OQ9 w h ich  a p p ro a c h e d  s ig n i f ic a n c e .
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T able  XI. E ffect of c h e m ic a l  t re a tm e n ts  on th e  pH and so lu b le  s o l id s  
of to m a to e s  in  1960
Red G lo b a l M ore ton  Hvbrid
Treatm ent - p H
P ercen t 
s o lu b le  so l id p H
P ercen t 
so lu b le  so l id
D u ra se t  (200 ppm) 
3 - l e a f  s ta g e 4 .3 1 4 .3 4 .2 0 5 .6
B-093 (25 ppm) 4 .0 5 6 .3 4 .3 0 5 .2
B-OQ9 (100 ppm) 4 .3 5 5 .5 4 .1 9 5 .8
D u ra se t  (50 ppm) 4 .2 3 6 .4 4 .3 0 5 .6
D u ra se t  (100 ppm) 4 .4 7 6 .2 4 .2 8 5 .4
G ib b e re l l in  (500 ppm) - - 4 .3 1 6 .1
C h eck 4 .4 0 4 .4 4 .1 8 4 .4
T able  XII. E ffect of c h e m ic a ls  on  y ie ld  of Red G lo b a l  in  po u n d s  per 
a c re  in  f a l l  1960
Treatm ent U . S .  #1 U .S .  #2 C u l ls Total
C h eck 6 ,3 7 1 327 780 7 ,4 7 8
D u ra se t  12 ppm 6 ,3 1 6 109 871 7 ,3 4 1
D u ra se t  25 ppm 5 ,9 3 5 236 635 '6 ,8 0 6
D u ra se t  50 ppm 6 ,1 3 5 744 617 7 ,4 9 6
D u ra se t .  100 ppm 7 ,1 3 3 817 708 8 ,6 5 8
B-093 6 1 /4  ppm 5 ,9 5 3 436 563 6 ,9 5 2
B-OQ9 25 ppm 8 ,4 4 0 145 526 9 ,1 1 1
NS NS
D u ra se t  N -m - to ly l -p h th a la m ic  a c id  
B-OQ9 N -O -c h lo ro p h e n y l  ph th a lam ic  a c id  
B-093 N -2 -3 -d ic h lo ro p h e n y l  p h th a lam ic  a c id
T reatm ent
B-OQ9 
25 ppm
D urase t  
100 ppm
C heck
D urase t  
12 l / l  ppm
D urase t 
50 ppm
B-093 
6 1/4  ppm
D urase t  
25 ppm
1 2 3 4 5 6 7 8
U .S .  N o . 1 fruit in  1000 pounds per ac re
Figure 8 .  Effect o f  ch em ic a ls  on y ie ld  o f Red G lo ba l in  fa l l  1960
o
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D ata  In T ab le  XIII show th e  num ber of fru it  p roduced  per t re a tm e n t  
and  th e  m ean fru it w e ig h t  of Red G lo b a l  for th e  fa l l  of 1960. The m ean 
fruit w e ig h t  of f ru it  from th e  v a r io u s  t r e a tm e n ts  w a s  s i m i l a r . The d if fe r ­
e n c e s  in  y ie ld  r e s u l te d  from a  g re a te r  num ber of fru it p ro duced  by  th e  
c h em ic a l  t re a tm e n t  B-OQ9 p lo t .  The low er r a t e s  of B -0 9 3  an d  B-OQ9 
u s e d  in  th e  fa l l  of 1960 w ere  not to x ic  to  th e  p la n ts  and  o ffer som e 
p ro m is e .
The m ean num ber of tom ato  fru it  per p lo t  p ro duced  by Red G lo b a l  
in  th e  f a l l  of 1960 is  show n  for eac h  of th re e  c lu s te r s  in  T ab le  XIV. The 
l a r g e s t  f ru it  num ber w a s  p ro duced  by th e  f i r s t  tw o c l u s t e r s . The th ird  
c lu s te r  w a s  low in  fru it  cou n t in  each  t r e a tm e n t . The to ta l  fru it 
num bers p ro d u ced  by p la n ts  re c e iv in g  th e  d if fe ren t  t r e a tm e n ts  w e re  not 
s t a t i s t i c a l l y  d i f f e r e n t .  (
The d a ta  of f i rm n e ss  r e a d in g ,  fru it  d ia m e te r ,  p e rc e n t  so lu b le  
so l id s  an d  m ean num ber of s e e d  per  fru it  a re  sh ow n  for th e  t r e a tm e n ts  
in  T ab le  XV. As th e  re a d in g s  in c r e a s e d  th e  tom ato  fru it  w ere  l e s s  firm . 
The c h e m ic a l  t r e a tm e n ts  B-OQ9 and  B -0 9 3  c a u s e d  so f t  fru it  a s  show n 
by th e  h igh  re a d in g s  in  T able  XV and  Figure  9 ,  The c h e c k  t re a tm e n t  
had  th e  f irm est fruit in  th i s  t e s t .  The fruit d iam e te r  w a s  s im ila r  for a l l  
t r e a tm e n t s . The so lu b le  s o l id s  w ere  o b ta in e d  from to m a to e s  of four 
t r e a tm e n ts  a s  show n  in  T able  XV. The fru it of th e  c o n tro l  had  th e  
h ig h e s t  p e rc e n t  so lu b le  s o l id s  in  th i s  t e s t .  The m ean s e e d  coun t per 
fru it v a r ie d  from a low of 36 for th e  D u ra se t  t re a tm e n t  of 12 ppm to  a
Table  XIII. Effect of c h em ic a ls  on fruit s iz e  and  production  o f Red G lo b a l  in  f a l l  1960
Treatm ent
U . S . #1 U . S . #2 C u l ls Tota l
N o . of 
fruit
lb .  
per  fruit
N o . of 
fruit
lb .  
per fruit
N o . < 
fruit
of l b .  
per  fruit
N o . of 
fru it
l b .
Der fruit
C heck 145 .24 16 .11 31 .14 192 .31
D urase t  12 1 /2  ppm 136 .26 4 .15 37 .13 177 .23
D urase t  25 ppm 136 .24 8 .16 26 .13 170 .22
D u rase t  50 ppm 135 .25 32 .13 23 .15 190 .22
D u rase t  100 ppm 160 .25 34 .13 31 .12 225 .21
B-093 6 1 /4  ppm 129 .25 17 .14 27 .11 173 .22
B-OQ9 25 ppm 180 .26 4 .2 21 .14 205 .24
D urase t  N -m -to ly l-p h th a lam ic  ac id
B-093 N -2 -3 -d ich lo ro p h en y l  ph thalam ic  ac id
B-OQ9 N -O -ch lo roph en y l ph tha lam ic  a c id
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T ab le  XIV. E ffect of c h e m ic a ls  on fruit s e t  of Red G lo b a l  in  f a l l  1960
M e a n  num ber of fru it  p e r  p lo t
*
T rea tm ent .....
1st
c lu s te r
2nd
c lu s te r
3rd
c lu s te r T o ta l
C h e ck 19 24 10 54
D u ra se t  12 1/2 ppm 20 26 10 56
D u ra se t  25 ppm 18 24 9 52
D u ra se t  50 ppm 22 24 7 ' 53
D u ra se t  100 ppm 20 26 12 58
B-093 6 1 /4  ppm 23 22 7 52
B-OQ9 25 ppm 22 25 10 57
T ab le  XV. E ffect o f  c h e m ic a ls  on f i rm n e s s ,  fru it  d ia m e te r ,  so lu b le  
s o l id s  a n d  num ber of s e e d  pe r  fru it  of Red G lo b a l  in  
f a l l  1960
M ean  M ean
f irm n e ss  fru it d ia m e te r  P e rce n t  M ean  N o .
T rea tm ent r e a d in a in  cm . so lu b le  so l id s e e d / f r u i t
C h e ck 4 .8 6 .7 5 .6 45
D u ra se t  12 l / l  ppm 5 .1 6 .3 4 .9 36
D u ra se t  25 ppm 5 .3 6 .6 4 .9 40
D u ra se t  50 ppm 5 .2 5 .9 5 .1 55
D u ra se t  100 ppm 5 .1 6 .6 - 58
B-093 6 1 /4  ppm 6 .9 6 .0 - 62
B-OQ9 25 ppm— fr; 3 6 .9 - 62
T rea tm en t
B-OQ9 
25 ppm
B-093 .
6 V i  ppm
D u ra se t  
100 ppm
D u ra se t  
50 ppm
D u ra se t  
25 ppm
D u ra se t  
12 ppm
C h eck
42 3 6 7O 1
F irm n ess  read ing
Figure  9 .  E ffect o f  c h e m ic a ls  on  f i rm n ess  of Red G lo b a l  in  
f a l l  1960
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high of 62 for th e  lM D93and B-OQ9 t r e a tm e n ts .  The s e e d  c o u n ts  and 
f irm n ess  r e a d in g s  show ed  no p o s i t iv e  r e l a t io n s h ip .
Third F ie ld  Experim ent in  Spring 196_1_
The d a ta  of a  th ird  f ie ld  tom ato  t e s t  a re  show n in  T ab le s  XVI 
th rough  XXIII.
In  T ab les  XVI and  XVII th e  co m p ara t iv e  y ie ld s  of U .  S .  N o . 1, 
o th e r  g ra d e s  and  to ta l  fruit for th e  s e v e r a l  c h e m ic a l  t r e a tm e n ts  u se d  
on  Red G lo b a l  and  M ore ton  H ybrid a re  sh o w n . The c o m p a ra t iv e  t r e a t ­
ment y ie ld s  of U .  S . N o . 1 an d  to ta l  f ru it  a re  show n for Red G lo b a l  in  
F igure  10 and  for M ore ton  H ybrid in  F igure  11. There w ere  no s t a t i s t i c a l  
d i f f e re n c e s  in  y ie ld  due to  c h e m ic a l  t r e a tm e n t s . The D u ra se t  r a t e s  of 
25 and  50 ppm on M ore ton  H ybrid  w e re  a s  e f fe c t iv e  or more e f f e c t iv e  
th a n  th e  h ig h e r  r a t e s  of D u r a s e t , bu t th e y  w ere  not s t a t i s t i c a l l y  b e t te r  
th a n  th e  c h e c k  t r e a tm e n t .
A s tu d y  of num ber of fru it  an d  m ean fruit w e ig h t  p ro d u ced  from 
th e  d if fe ren t  t r e a tm e n ts  i s  show n in  T ab le  XVIII for Red G lo b a l  and 
T ab le  XIX for M ore ton  H ybrid . The r e s u l t s  of t h e s e  d a ta  show ;no  
d if fe re n c e  in  num ber of fru it  an d  m ean  fru it  w e ig h t  du e  to  t r e a tm e n t s .
Early tom ato  fru it  y ie ld  i s  an  im portan t fa c to r  in  tom ato  p ro d u c ­
t io n .  s in c e  a  prem ium  p r ic e  i s  g e n e ra l ly  o b ta in e d  for t h e s e  e a r ly  
h a r v e s t s .  The e ffe c t  of t h e s e  c h e m ic a ls  and  v a r i e t i e s  on  e a r l in e s s  
w e re  a l s o  s tu d ie d  in  th is  t e s t  a s  show n  in  T ab le  XX. The to ta l  p ro d u c ­
t io n  pe r  p la n t  of e a r ly  to m a to e s  w a s  much h ig h e r  for M ore ton  H ybrid
Table XVI. Effect o f chem ica ls  on production of tom atoes in  pounds per ac re  in  spring 1961
Treatment
Red Global 
U .  S . #1
Moreton Hybrid 
U . S .  #1
Variety 
Mean 
U._ S .  #1
Red G lobal 
Total
Moreton Hybrid 
Total
Variety
Total
D uraset 200 ppm 10,563 12,015 11,289 21,054 19,656 20,355
D urase t 100 ppm 8,694 12,088 10,391 20,746 18,513 19,630
D uraset 50 ppm 10,091 14,883 12,487 21 ,580 19,947 20,764
D uraset 25 ppm 12,905 14,937 13,921 23,940 20,743 22,342
D uraset 12 ppm 13,467 11,507 12,487 19,002 23,559 21,281
B-OQ9 50 ppm 10,237 12,832 11,535 15,428 22,488 18,958
Check 14,484 13,867 14,176 20 ,601 23,723 22 ,162
NS NS NS NS NS NS
acn
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T ab le  XVII. E ffect of .ch em ica ls  on  p ro d u c tio n  of to m a to e s  in  p ounds 
p e r  a c re  a s  to  g ra d e  in  sp r ing  1961
V arie ty ; Red G o b a l
T rea tm ent U . S .  # 1 U . S .  #2 C u l l s T o ta l
D u ra se t  200 ppm 10 ,563 6 ,7 7 0 3 ,7 2 1 2 1 ,0 5 4
D u ra se t  100 ppm 8 ,6 9 4 6 ,4 2 5 5 ,6 2 7 2 0 ,7 4 6
D u ra se t 50 ppm 10 .091 6 ,1 7 1 5 ,3 1 8 2 1 ,5 8 0
D u ra se t 25 ppm 12 ,905 6 ,4 4 3 4 ,5 9 2 2 3 ,9 4 0
D u ra se t 12 ppm 13,467 3 ,4 3 0 2 ,1 0 5 19 ,0 0 2
B-OQ9 50 ppm 10,237 3 ,4 1 2 1 ,779 15 ,428
C h e c k 14 ,4 8 4 3 ,4 6 7 5 ,6 5 0 2 0 ,6 0 1
V arie ty ; M orton  H ybrid
D u ra se t  200 ppm 12,015 4 ,4 1 0 3 ,2 3 1 19 ,6 5 6
D u ra se t 100 ppm 12,088 4 ,0 8 4 2 ,3 4 1 18 ,5 1 3
D u ra se t 50 ppm 14 ,883 2 ,3 4 1 2 ,7 2 3 19 ,9 47
D u ra se t 25 ppm 14,937 3 ,4 1 2 2 ,4 1 4 2 0 ,7 4 3
D u ra se t 12 ppm 11,507 7 ,4 4 2 4 ,6 1 0 2 3 ,5 5 9
B-OQ9 50 ppm 12 ,832 5 ,4 8 1 4 ,1 7 5 2 2 ,4 8 8
C h eck 13 ,867 6 ,0 4 4 3 ,8 1 2 2 3 ,7 2 3
Treatm ent
C heck
D urase t  
12 ppm
D urase t 
25 ppm
D urase t  
200 ppm
B-OQ9 
50 ppm
D urase t  
50 ppm
D urase t  
100 ppm
U . S .  N o . 1 fruit
T ota l y ie ld
n  ■ 1 ■■■" ■ ■" ■ I
10 15 20 25
Yield in  1000 pounds per ac re
nr
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Figure 10. E ffect of ch em ica ls  on  p roduction  of Red G lo b a l in  spring  1961
Treatm ent
D urase t 
25 ppm
D urase t 
50 ppm
Control
D urase t 
100 ppm
.v.v.v
D urase t 
200 ppm
D urase t
12 ppm
B-OQ9 
50 ppm
U .S .  N o . 1 fruit
Total y ie ld
■ ■ ■■ n  i
10 15 20 25
Yield in  1000 pounds per  ac re
T "
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Figure 11. Effect o f ch em ica ls  on y ie ld  of M oreton Hybrid in  spring  1961
•u<o
T able  XVU1. E ffect of ch em ic a ls  on production  and fru it s iz e  of Red G loba l In  spring  1961
Treatment
U .S .  #1 U .S .
CM* Total
N o . fru it  - 
Der trea tm en t
M ean  w t . 
Der fruit
N o. fruit 
per trea tm en t
M ean w t . 
pe r  fruit
N o . fru it  
pe r  trea tm en t
M ean w t . 
per fruit
D urase t  200 ppm 193 .34 119 .2 0 433 .25
D urase t  100 ppm 203 .33 103 .22 390 .26
D urase t  50 ppm 242 .34 62 .21 394 .28
D urase t 25 ppm 239 .34 93 .20 419 .27
D urase t  12 ppm 172 .37 194 .21 573 .23
B-OQ9 50 ppm 196 .3 6 138 .22 484 . 3 6
C heck 200 .38 151 .22 500 . 2 6
D u rase t N -m -to ly l-p h th a lam ic  ac id
B-OQ9 N -O -ch lo ro p h en y l ph thalam ic  a c id
T able XIX. Effect o f ch em ic a ls  on p roduction  and  fru it s iz e  o f M oreton H ybrid in  sp ring  1961
Treatm ent
U . S . # 1 U . S .
CM
*
Total
N o. fruit 
per  trea tm en t
- M ean  w t .  
per fruit
N o . fruit 
per  trea tm en t
M ean  w t .  
per fruit
N o . fruit 
per  trea tm en t
M ean w t . 
p e r  fruit
D u rase t  200 ppm 171 .34 157 .24 505 .23
D u rase t  100 ppm 169 .28 169 .21 575 .20
D urase t  50 ppm 158 .35 157 .22 556 . 2 1
D u rase t  25 ppm 200 .36 169 .21 562 .23
D urase t  12 ppm 214 .35 95 .20 375 .28
B-OQ9 50 ppm 148 .38 89 .21 306 .28
C heck 238 .34 90 .21 426 .27
D u rase t N -m -to ly l-p h th a lam ic  a c id
B-OQ9 N -O -ch lo ropheny l ph thalam ic  a c id
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Table  XX. Effect of c h e m ic a ls  on e a r ly  p roduction  of to m a to e s  in  
spring  1961
Treatm ent
M ean W t . of fruit in  oounds per p lan t
Red G lo ba l M oreton Hvbrid
M arketab le* Total M ark e tab le Total
D u ra se t  200 ppm 0 .5 4 0 .6 1 0 .9 2 1 .0 0
D u ra se t  100 ppm 0 .3 7 0 .4 5 1 .08 1 .12
D u rase t  50 ppm 0 .2 9 0 .3 7 1 .14 1.23
D u ra se t  25 ppm 0 .3 4 0 .4 1 1.21 1 .28
D u ra se t  12 ppm 0 .4 1 0 .4 8 1 .17 1 .21
B-OQ9 50 ppm 0 .3 2 0 .3 8 0 .9 9 1 .04
C h eck 0 .3 8 0 .4 0 1 .28 1 .32
M ean .38 .44 1 .11 1 .17
*U . S . N o . 1 and  2 to m a to e s .
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(Figure 13) th a n  Red G lo b a l  (Figure 12) in  a l l  t r e a tm e n ts .  The c h e m ic a l  
t r e a tm e n ts  d id  not a p p re c ia b ly  a f fe c t  e a r l in e s s  in  Red G lo b a l  or M oreton  
in  sp ring  1961.
The e f fe c t  of c h e m ic a ls  an d  v a r ie t i e s  on flow er d ev e lo p m en t  and 
p e rc e n t  fruit s e t  i s  show n  for Red G lo b a l  in  T able  XXI and  F igure  14 and  
for M ore ton  H ybrid  in  T able  XXII and  F igure  15. The p e rc e n t  fruit s e t  
for th e  f i r s t  c lu s t e r  of M oreton  H ybrid  w a s  much h ig h e r  th an  th a t  of 
Red G lo b a l .  H ow ev er ,  th e  p e rc e n t  fruit s e t  of th e  th ird  c lu s t e r  of Red 
G lo b a l  w a s  h ig h e r  th a n  th a t  of M ore ton  H ybrid . This d e m o n s tra te s  the  
a b i l i ty  of M ore ton  H ybrid  to  s e t  fruit e a r ly  in  th e  sp ring  w h en  w e a th e r  
i s  c o o l  and  c o n v e r s e ly ,  Red G lo b a l  h a s  th e  a b i l i ty  to  s e t  fru it  l a t e  w hen  
th e  w e a th e r  i s  w arm  a s  show n by  the  b e t t e r  fru it  s e t  of th e  th ird  c lu s te r  
of Red G lo b a l .  The num ber of f low ers  p ro duced  by e a c h  c lu s te r  of Red 
G lo b a l  and  M ore ton  H ybrid  d id  not va ry  g re a t ly ;  h o w e v e r ,  Red G lo b a l  
had  54 p e rc e n t  of ±he f lo w ers  to  s e t  on th e  f i r s t  c lu s t e r  of co n tro l  
t r e a tm e n t  a s  com pared  to  70 p e rc e n t  for M ore ton  H y b rid . On th e  th ird  
c lu s te r  Red G lo b a l  h a d  60 p e rc e n t  of th e  f low ers  to  s e t  fru it  a s  com pared  
to  71 p e rc e n t  for M ore ton  H y b r id .
The e f fe c t  of c h e m ic a ls  o n  f i rm n e ss  r e a d in g ,  fru it  d ia m e te r ,  
p e rc e n t  so lu b le  s o l id s  and  m ean  number of s e e d  p e r  fru it  a re  show n 
in  T ab le  XXIII. T here  w e re  no d i f fe re n c e s  in  fru it f i rm n e s s ,  an d  s i z e  
or so lu b le  s o l id s  due  to  c h e m ic a l  t r e a tm e n ts .  M ore ton  H ybrid  g e n e ra l ly  
had  more s e e d s  p e r  fru it  th a n  Red G lo b a l ,  r e g a rd le s s  of t r ea tm e n t  a s  
show n in  F igure  16, e x c e p t  th e  B-OQ9 trea tm e n t  w h ich  had  few er  s e e d s
T reatm ent
D urase t 12 ppm
C heck
D u rase t  200 ppm
B-OQ9 50 ppm
D urase t  100 ppm
D urase t 25 ppm
D urase t  50 ppm
0.1 0.2 0.3
U .S .  N o. 1 fru it In  pounds
Figure 12 . E ffect o f ch em ic a ls  on ea rly  p roduction  of Red G loba l In sp ring  1961
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Figure 13. E ffect of ch em ic a ls  on ea rly  p roduction  o f M oreton H ybrid in  spring  1961
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T ab le  XXI. E ffect o f c h e m ic a ls  on fru it  s e t  of Red G lo b a l  In  sp r ing  1961
M9flKP?r Pl<?t
T rea tm ent
1st c lu s te r 2nd c lu s te r 3rd  c lu s te r
N o .
f low ers
%  fru it  
s e t
N o .
f low ers
%  fru it  
s e t
N o .
f low ers
% fru it  
s e t
D u ra se t  200 ppm 32 50 31 68 29 79
D u ra se t  100 ppm 29 55 33 76 27 85
D u ra se t  50 ppm 30 53 36 75 32 75
D u ra se t  25 ppm 30 53 33 79 35 86
D u ra se t  12 ppm 31 61 33 76 31 87
B-OQ9 50 ppm 33 52 32 72 33 70
C h e c k 29 55 32 81 30 ... 83
M ean 30 54 32 75 31 80
T ab le  XXII. E ffect of c h e m ic a ls  on fru it  s e t  of M ore ton  H ybrid  in  sp ring  
1961
M ean  p e r  p lo t
T rea tm ent
1st c lu s t e r 2nd c lu s t e r 3rd c lu s t e r
N o .
f lo w ers
% fruit 
s e t
N o .
f low ers
%  f ru it  
s e t
N o .
f lo w ers
%  fru it  
s e t
D u ra se t  200 ppm 34 76 34 71 29 66
D u ra se t  100 ppm 38 82 37 76 32 69
D u ra se t  50 ppm 40 78 39 72 36 72
D u ra se t  25 ppm 41 78 37 78 31 74
D u ra se t  12 ppm 36 81 35 80 29 66
B-OQ9 50 ppm 32 84 31 71 23 70
C h e ck 40 80 39 51 33 82
M ean 37 79 36 71 31 71
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Figure 14 . E ffect of c h e m ic a ls  o n  fruit s e t  o f  Red G lo b a l  in  spring  1961
I -  C heck ; II = B-OQ9 -  50 ppm; III *  D u ra se t  -  12 ppm;
IV = D u ra se t  -  25 ppm; V = D u ra se t  -  5o ppm; VI = D u ra se t  -  
100 ppm; VII -  D u ra se t  -  200 ppm
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F igure  15 . E ffec t o f c h e m ic a ls  o n  fru it  s e t  of M ore ton  H ybrid  in  
sp r ing  1961
* I = C h e ck ;  II  = B-OQ9 -  50 ppm; III *= D u ra s e t  -  12 ppm;
IV -  D u ra s e t  -  25 ppm; V = D u ra se t  -  50 ppm; VI = D u ra se t  
100 ppm; VII = D u ra se t  -  200 ppm
Table  XXIII. Effect of ch em ica ls  on f i rm n e ss ,  fru it  d iam e te r ,  so lu b le  so l id s  and number of s e e d  per fruit 
in  spring 1961
— i. i ■ —- -■ - ff — - - i —
Firm ness read ing  Fruit d iam ete r  in  c m . %  so lu b le  so l id s  M ean N o , s e e d / f ru i t
Treatment
Red
G lobal
M oreton
Hvbrid
Red
G loba l
M oreton
Hvbrid
-Red
G loba l
M oreton
Hybrid
Red
G loba l
M oreton
Hvbrid
D u ra se t  200 ppm 6 .3 6 .1 6 .9 6 .4 5 .7 5 .7 50 134
D urase t 100 ppm 5 .8 6 .8 6 .6 7 .1 5 .7 5 .8 121 144
D u rase t  50 ppm 6 .2 5 .6 7 .2 6 .7 5 .4 5 .7 75 148
D u rase t  25 ppm 6 .2 6 .3 6 .8 6 .5 5 .9 5 .6 95 110
D urase t 12 ppm 6 .7 6 .1 6 .4 6 .4 6 .2 5 .3 115 162
B-OQ9 50 ppm 6 .1 6 .0 6 .3 6 .5 6 .1 5 .8 94 96
C heck 7 .0 6 .8 6 .8 6 .4 5 .9 5 .5 117 156
♦Firm ness i s  in d ic a te d  in  a rb itrary  u n its  of 0 to  10. R eadings a re  in v e rse ly  re la te d  to  f i rm n e ss ,  a  low 
read ing  being  a very firm sa m p le .
Treatm ent
Moreton Hybrid 
Red G loba l
D urase t  200 ppm
D urase t  100 ppm
D urase t  50 ppm
D u rase t  25 ppm
D urase t  12 V l  ppm
B-OQ9 50 ppm
40 00 ISO 160
Number of s e e d  per  bruit
200
Figure 16. E ffect o f ch em ica ls  on  num ber of s e e d  per fru it in  spring  1961
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In both  v a r i e t i e s .  The c o n tro l  t r ea tm e n t  in  bo th  R ed  G lo b a l  and  M ore ton  
H ybrid  had  th e  l a r g e s t  number of s e e d s  per f r u i t .
G re e n h o u se  Experim ent _
Yield d a ta  of s e v e ra l  to m ato  v a r i e t i e s  and  th e  e f fe c t  of D u ra se t  
a t  25 ppm are  show n  for p ro d u c tio n  of 5 c lu s te r s  in  T ab le  XXIV and  
Figure  17 and for 12 c lu s te r s  in  T ab le  XXV an d  Figure  18. M oreton  
H ybrid , T u c k c ro ssQ  and  T u c k c ro ss  V p ro d u ced  co m p a rab le  y i e l d s .  
M oreton  Hybrid p rod uced  10 .3  p ounds of to m a to es  per  p lan t  on 5 c lu s te r s  
and  1 5 .6  pounds pe r  p lan t  on  12 c lu s te r s  in  th e  c o n tro l  t r e a tm e n t .  Big 
Boy H ybrid  p roduced  on ly  3 .2  pounds per  p lan t  from 5 c lu s te r s  and  5 .9  
pounds p e r  p lan t  for 12 c lu s t e r s  in  th e  c o n tro l  t r e a tm e n t .  The y ie ld  of 
Red G lo b a l  w a s  co m p arab le  to  Big Boy H y brid . The D u ra se t  t re a tm e n t  
a t  25 ppm did not a p p e a r  to  a p p re c ia b ly  a f fe c t  p ro d u c t io n  in  th i s  t e s t .
The d a ta  for f i rm n e s s ,  fruit d ia m e te r ,  p e rc e n t  s o lu b le  s o l id s  and  
m ean s e e d  per f ru it  a re  show n  in  T able  XXVI. There w ere  no d i f fe re n c e s  
in  f i rm n e ss ,  fru it  s i z e  and  s o lu b le  s o l id s  among th e  v a r i e t i e s  and  
b e tw e e n  D u ra se t  a t  25 ppm and  th e  c o n tro l .  The m ean num ber of s e e d  
pe r  fru it of e a c h  v a r ie ty  i s  sh ow n  in  F igure  19. The Big Boy H ybrid  
had  few seeds  p e r  f ru i t ,  w h e r e a s ,  th e  M ore ton  H ybrid  an d  T u ck c ro ss  
v a r i e t i e s  each  h ad  a r e la t iv e ly  la rg e  num ber. The Big Boy H ybrid  w a s  
found to  p o l l in a te  poorly  in  th e  g re e n h o u se  an d  th e  low  s e e d  c o u n t  per  
fru it th a t  d id  s e t  i s  an  in d ic a t io n  of t h i s .  Red G lo b a l  a l s o  had  a low 
s e e d  co un t per  f r u i t .
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. Table  XXIV. Effect of D u rase t  and  v a r ie t ie s  on y ie ld  of 5 c lu s te r s  of 
g ree n h o u se  to m a to es  in  1960-61
-  Y ield in  pounds pe r  p lan t_______________
 Total for 5 C lu s te r s _____________ . . .  _
_________ 11 PPm_____________________ gpntrgl___________
V arie tie s  M ark e tab le  C u l ls  Total M ark e tab le  C u l ls  Total
M oreton Hybrid 
T uckcro ss  O 
T u ck c ro ss  V 
Big Boy Hybrid 
Red G lo ba l
L .S .D .  @5% 
@ 1%
9 .7 1 .7 11 .4
8 .9 3 .5 12.4
7 .7 1 .7 9 .4
2 .6 1 .5 4 .1
6 .9 2 .3 9 .2
3 .3 4
4 .7 5
8 .1 2 .2 10.3
5 .3 2 .5 7 .8
8 .1 1.5 9 .6
2 .2 1 .0 3 .2
5 .2 2 .2 7 .4
Table  XXV. Effect of D u ra se t  and  v a r ie t i e s  on y ie ld  of 12 c lu s te r s  of 
g ree n h o u se  to m a to es  in  1960-61
Yield in  pounds per p lan t 
T ota l for 12 c lu s te r s
25 ppm___________   C on tro l
V arie ties M arke tab le C u l ls Total M ark e tab le C u lls Total
M oreton Hybrid 16.2 2 .8 1 9 .0 12 .6 3 .0 15.6
T uckcross  0 17 .3 5 .7 2 3 .0 11.1 5 .2 16.3
T u ck c ro ss  V 14 .2 2 .9 17 .3 12 .9 3 .2 16 .1
Big Boy Hybrid 4 .5 1 .8 6 .3 4 .1 1.8 5 .9
Red G lo ba l 9 .7 4 .2 13 .9 6 .7 3 .0 9 .7
V ariety
M oreton Hybrid
T uckcross  O
T uckcross  V
Big Boy Hybrid
Red G lobal
■ |  » ' -  r -  — '
0  ft to  15 20
T ota l y ie ld  for 5 c lu s te r s  in  pounds
Figure 17. Effect o f  D urase t and  v a r ie t ie s  on  y ie ld  o f 5 c lu s te r s  of g reen h o u se  tom atoes  in  
1960-61
D urase t 25 ppm 
C ontro l
O
0 3
V ariety
M oreton Hybrid
T uckcross  O
T uckcross  V
Big Boy Hybrid
Red G loba l
D urase t  25 ppm 
C ontro l
0 8 10 18 90 28
Total y ie ld  for 12 c lu s te r s  in  pounds
Figure 18 . E ffect o f D u rase t and  v a r ie tie s  on  y ie ld  o f g reen h o u se  to m a to es  in  1960-61
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ITable XXVI. Effect of chem ica ls  on f i rm n e ss ,  fruit d iam ete r ,  so lu b le  s o l id s ,  and  number of s e e d  per fruit 
in  se v e ra l  v a r ie t ie s  of tom atoes  in  th e  g reenho use  in  1960-61
Firm ness read ing  
25 ppm
Fruit d iam ete r  in  c m . 
25 ppm
% so lu b le  so l id s  
25 ppm
M ean N o . s e e d  per fruit 
25 ppm
Dura se t Control Dura s e t  Control D urase t  C ontro l D urase t C ontro l
M oreton Hybrid 5 .6 5 .5 6 .8  7 .2 4 .7 4 .9 57 110
T uckcross  0 6 .0 5 .9 7 .0  6 .8 4 .7 4 .6 112 195
T uckcross  V 5 .6 5 .9 6 .7  6 .9 5 .1 4 .7 .111 140
Big Boy Hybrid 6 .7 5 .8 6 .5  6 .6 5 .3 5 .7 32 31
Red G lobal 5 .8 6 .1 6 .8  6 .1 5 .3 5 .1 51 65
i
cr>
Cn
V ariety
M oreton Hybrid
T uckcross  O
T uckcross  V
Big Boy Hybrid
Red G loba l
D u ra se t  25 ppm 
C ontro l
40 00 120 100 200
Number of s e e d  per  fru it
F igure 19 . E ffect o f D u rase t on num ber o f se e d  p e r fru it o f se v e ra l tom ato  v a r ie t ie s  in
g reen h o u se  in  1960-61
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The m ean  w e ig h t  of th e  tom ato  fru it  for e a c h  v a r ie ty  an d  c h e m ic a l  
t re a tm e n t  i s  show n  in  T able  XXVII. M ore ton  H ybrid  p ro d u ced  th e  l a r g e s t  
fru it  in  bo th  th e  D u ra se t  and  c o n tro l  t r e a t m e n t s . The m ean fruit w e ig h t  
of th e  o th e r  v a r i e t i e s  v a r ie d  from 0 .2 3  to  0 .2 6  p o u n d , w h e r e a s ,  th e  m ean 
fru it  w e ig h t  of M ore ton  Hybrid w a s  0 .3 2  pou nd .
The p e rc e n t  fruit s e t  on e a c h  of 5 c lu s te r s  of th e  5 tom ato  v a r i e t i e s  
for th e  D u ra se t  t re a tm e n t  a t  25 ppm i s  show n in  T ab le  XXVIII an d  for th e  
c o n tro l  in  T ab le  XXIX. The p e rc e n t  f ru i t  s e t  for Big Boy H ybrid  w a s  low 
in  eac h  o f th e  D u ra se t  an d  c o n tro l  t r e a tm e n ts  a s  show n  in  F igure  2 0 .
In  th e  c o n tro l  th e  fru it s e t  of th e  f i r s t  c lu s t e r  w a s  low in  T u c k c ro ss  O , 
T u ck c ro ss  V an d  Red G lo b a l .  C o n s id e ra b le  v a r ia b i l i ty  in  p e rc e n t  fru it  
s e t  o c cu rred  among c lu s te r s  of th e  sa m e  v a r ie ty  in  bo th  t r e a tm e n ts  w h ich  
sh o w s th a t  th i s  c h a r a c te r  i s  r e a d i ly  a f f e c te d  by e n v iro n m en ta l  c o n d i t io n s .
The e f fe c t  on th e  num ber of d a y s  b e fo re ,  during and  a f te r  a n th e s i s  
th a t  p o l le n  w a s  c o l l e c te d  and  u s e d  to  t e s t  v ia b i l i t y  in  e a c h  of 5 v a r i e ­
t i e s  i s  show n  in  T ab le  XXX. The p e ro x id a s e  r e a c t io n  t e s t  a s  d e s c r ib e d  
by  King (20) w a s  u s e d .  In  t h i s  t e s t  w h e n  p o l le n  i s  sow n  on a m edium , 
th e  v ia b le  g ra in s  q u ick ly  e n la rg e  in  s i z e ,  a p p e a r  c o l o r l e s s ,  an d  a re  
ov o id  in  s h a p e . The num ber of v ia b le  g ra in s  w a s  c o u n te d  im m ed ia te ly  
a s  th e  t e s t  r e a c h e d  i t s  maximum e f fe c t  on p o l le n  w i th in  5 m in u te s .  N o n -  
v ia b le  p o l le n  g r a in s ,  co n tra ry  to  th e  t e s t  r e a c t io n  for sw e e t  p o ta to  and  
su g a r  c a n e  p o l l e n s , becom e b lu e  in  c o lo r  and  do not e n la rg e  in  s i z e .
As sh ow n  in  T able  XXX, p o l le n  c o l l e c t e d  on  th e  d ay  of a n th e s i s  w a s
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Table  XXVII. Effect of D u ra se t  on m ean fruit w e igh t  of s e v e ra l  v a r ie t ie s  
grow n in  th e  g ree n h o u se  in  1960-61
Variety
D u rase t  25 ppm 
M ean w t . of 
M arke tab le  fruit
C ontro l 
M ean  w t . of 
M ark e tab le  fruit
M oreton  Hybrid .32 .33
T uckcro ss  O .26 .25
T uckcross  V .27 .26
Big Boy Hybrid .26 .23
Red G loba l .26 .26
T ab le  XXVIII. Effect of v a r ie t i e s  and  D u rase t  a t  25 ppm on fru it  s e t  of 
5 c lu s te r s  of to m a to es  grown in  th e  g ree n h o u se
Percen t fru it s e t
Variety C l 1 C l  2 C l 3 C l 4 C l  5
M oreton  Hybrid 34 53 36 50 48
T u ck c ro ss  O 24 33 75 74 66
T uckcro ss  V 58 34 41 56 57
Big Boy Hybrid 14 13 36 40 33
Red G loba l 21 39 66 67 70
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T ab le  XXIX. E ffect of v a r ie t i e s  on fru it  s e t  of 5 c lu s t e r s  of to m a to e s  
on co n tro l  t re a tm e n t  in  th e  g re e n h o u se
P e rcen t fru it  s e t
Variety_________________ C l 1 C l  2_______Q 1 3 _____  C l  4 C I S
M oreton  H ybrid 30 54 52 56 39
T u ck c ro ss  O 0 34 68 69 71
T u ck c ro ss  V 16 37 46 61 65
Big Boy Hybrid 3 17 17 36 32
Red G lo b a l 22 51 63 58 58
T able  XXX. A co m p ariso n  of to m ato  v a r i e t i e s  grown in  th e  g re e n h o u se  a s  
to  p e rc e n t  v ia b le  p o lle n  in  1960-61
______________ P ercen t v ia b le  p o lle n ________________
________________ D ays  to  A n th es is__________________ .
Variety_______________ 2 d a y s_______ 1 day_______ A n th e s is  1 day  a f te r
M oreton  H ybrid  8 45 95.
T u ck c ro ss  O 15 36 87 25
T u ck c ro ss  V 6 30 83 33
Big Boy H ybrid  0 15 91 30
Red G lo b a l  1 28 76 21
V ariety
M oreton Hybrid
T uckcross  O
T uckcross  V
Big Boy Hybrid
Red G lobal
D urase t 25 ppm 
C ontro l
i  . ,  ■  ,  ■■■ i ,  ,  r
10 SO 30 40 80 00
Percen t fruit s e t  per p lan t  for 5 c lu s te r s
Figure 2 0 . Effect of v a r ie t ie s  and  D u rase t  on  fruit s e t  o f 5 c lu s te r s  of tom ato es  in  the  
g ree n h o u se  1960-61
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most v i a b l e , and  p o llen  c o l le c te d  one day before  and one day a f te r  w as  
next b e s t  a lthough th e  p e rc en ta g e  v iab i l i ty  of th e  po llen  w a s  red u c ed .
A very  sm a ll  p e rc en ta g e  of the  p o llen  c o l le c te d  approx im ate ly  two day s  
befo re  a n th e s is  w a s  v ia b le .  The tem pera tu re  in  th e  g reen h o u se  w as  
70° F a t  n ight an d  70 to  85°  F in  th e  day  t im e .
Effect of D ifferen t Night T em pera tures on Tomatoes
The d a ta  of the  e ffec t of d iffe ren t n ight tem p era tu re s  on Red G loba l 
and M oreton Hybrid a re  show n in  T ab les  XXXI through XXXVI. As show n in  
Table  XXXI the  la rg e s t  number of flow ers from 3 c lu s te r s  w a s  ob ta in ed  
from th e  tom ato  p la n ts  ex p o sed  to  50 and  60° F n ight te m p e ra tu re s .  
M oreton Hybrid a t  40 °  F night tem pera tu re  produced  a s  many flow ers  
a s  the  70 and  8 5 °  F n igh t te m p e ra tu re s .  W ith  Red G loba l th ere  w ere  
few er tom ato  flow ers to  deve lop  on the  p la n ts  e x p o se d  to  40°  F th an  
th o se  at 70 and 8 5°  F night te m p e ra tu re s .
The pe rcen t fruit s e t  w as  not a p p rec iab ly  a ffe c te d  by night 
tem pera tu re  a s  show n in  F igures 21 and 22 . In M oreton Hybrid 
(Figure 22) the  fruit s e t  v a ried  from 47 p e rcen t  for the  85°  F night 
tem p era tu re  to  a high of 67 p e rcen t for th e  40 and 7 0°  F night te m p e ra ­
t u r e s .  In  Red G loba l (Figure 21) th e  sam e two tem p era tu re s  of 40 and 
70° F g ave  the  h ig h es t  per cen t  fruit s e t .
The e ffec t of sou rce  of p o l le n  on fruit s e t  of M oreton Hybrid 
(Figure 23) and  Red G loba l (Figure 24) for each  of 5 d ifferen t n ight 
tem p era tu re s  is  show n in  Table  XXXII. The f ie ld  p o llen  w a s  c o l le c te d
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T ab le  XXI. E ffect of d if fe ren t  n igh t te m p e ra tu re s  on flow ering  and  
fru it  s e t  in  to m a to e s .
Variety Treatment
Mean # flowers 
oer Diant
Mean % fruit 
se t Der Diant
Red G lobal 4 0 °  F 5 80
5 0 °  F 11 73
6 0 °  F 10 50
7 0 °  F 8 80
8 5 °  F 7 54
M oreton  H ybrid 4 0 °  F 9 67
5 0 °  F 16 56
6 0 °  F 15 47
7 0 °  F 8 67
8 5 °  F 7 47
I
Treatm ent
85 F
70 F
60 F
50 F
40 F
20 40 60 SO 100
M ean p e rcen t fruit s e t  p e r  p lan t
F igure 2 1 . E f f e c t  o f d iffe ren t n igh t tem p era tu re s  on fru it s e t  o f Red G loba l
T reatm ent
85 F
70 F
60 F
50 F
40 F
■ ■ I ....   ■
20 40 00 00
M ean p e rc en t  fruit s e t  per p lan t
F igure  2 2 . E ffect of d iffe ren t n igh t tem p era tu re s  on  fru it s e t  of M oreton H ybrid
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T ab le  XXXIX. E ffect of so u rc e  of p o l le n  on fru it  s e t  a t  d if fe ren t  n ight 
te m p e ra tu re s
Treatm ent
Variety
Red G lo b a l  
M ean  % fru it  s e t
M ore ton  Hybrid 
M ean  % fruit s e t
o o
Se lfed* 34 29
Field** 60 51
5 0 °  F
S e lfed 5 48
F ie ld 47 50
6 0 °  F
S e lfed 17 41
F ie ld 43 51
70 °  F
S e lfed 31 26
Fie ld 67 55
8 5 °  F
S e lfed 55 27
Fie ld 2 50
♦ P o llen  o b ta in ed  from p lan t  
** P o llen  o b ta in ed  from sam e  v a r ie ty  in  f ie ld
T reatm ent
85 F
70 F
60 F
50 F
S e lfed  
F ie ld  po llen
40 F
20 30
P ercen t fruit se t
Figure 2 3 . Effect of d if fe ren t  n ight tem p era tu re s  and  so u rce  of p o llen  on fruit se t ' o f  M oreton 
Hybrid
Treatm ent
40 F 
(Duraset)
85 F 
70 F
60 F 
50 F
40 F
Selfed  
F ie ld  p o llen
10 20 30 40
P ercen t fruit se t
50 60 70
Figure 2 4 . E ffect o f d iffe ren t n igh t tem p era tu re s  and so u rce  o f p o llen  on fru it s e t  o f
Red G loba l
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from f lo w ers  of p la n ts  of th e  sam e  v a r ie ty  th a t  had  re a c h e d  a n t h e s i s .  
The flow ers  on th e  p la n ts  o f th e  d if fe ren t  n igh t tem p era tu re  t r e a tm e n ts  
w e re  e m a s c u la te d  and  p o l l in a te d .  The p o l le n  from a n th e r s  of th e  sam e  
flow er in  e a c h  p lan t  w a s  u se d  to  s e l f  p o l l in a te .  The d a ta  show th a t  th e  
f ie ld  p o lle n  g av e  a  s l ig h t ly  b e t te r  fru it  s e t  th a n  th e  s e l fe d  p o l l in a te d  
f l o w e r s . The n igh t te m p e ra tu re s  did not a p p re c ia b ly  a f fe c t  fru it  s e t  
a lthough  it  w a s  g e n e ra l ly  b e l ie v e d  th a t  n igh t te m p e ra tu re s  of 5 0 °  F or 
be low  w ou ld  p rev en t fruit s e t .
A t e s t  of p o l le n  v ia b i l i ty  from p la n ts  of Red G lo b a l  and  M oreton  
Hybrid e x p o s e d  to  d if fe ren t  n igh t te m p e ra tu re s  i s  show n in  T ab le  XXXIII 
and  F igu res  25 and 2 6 .  It w a s  found th a t  p o l le n  v ia b i l i ty  w a s  high  a t  
n igh t te m p e ra tu re s  of 5 0 , 60 , 70 an d  8 5 °  F , The p la n ts  of th e  4 0 °  F 
n igh t tem p era tu re  t rea tm e n t  p roduced  v ia b le  p o l le n  an d  M ore ton  H ybrid  
had  44 p e rc e n t  v ia b le  p o l le n  and  Red G lo b a l  61 p e rc e n t .  It seem ed  
from th i s  s tu d y  th a t  n igh t te m p e ra tu re s  of 5 0 °  F or abov e  d id  not a ffe c t  
p o l len  d eve lop m en t and  m aturity  w hen  norm al te m p e ra tu re s  a n d  good 
grow ing c o n d i t io n s  during  th e  d a y s  w e re  p ro v id ed .
The m ean  s e e d  coun t per fru it  of to m a to e s  from th e  p la n ts  of 
Red G lo b a l  and  M ore ton  H ybrid e x p o se d  to  d if fe ren t  n igh t te m p e ra tu re s  
i s  show n in  T ab le  XXXIV and  F igure  2 7 .  The fru it  from M oreton  Hybrid 
had  a  much g re a te r  number of s e e d  th a n  th o s e  of Red G lo b a l  r e g a r d le s s  
of night te m p e r a tu re s . The m ean s e e d  cou n t per  fru it  of both  v a r ie t i e s  
a t  4 0 °  F w a s  m arkedly  re d u c e d  but a t o th e r  n igh t te m p e ra tu re s  th e  m ean 
s e e d  c o u n ts  w e re  c o m p a rab le .
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T able  XXXIII. Effect of d if fe ren t  n igh t te m p e ra tu re s  on tom ato  p o lle n
Red G lo b a l M oreton H vbrid
T reatm ent %  v ia b le  Dollen Treatm ent % v ia b le  o o lle n
40° F 61 4 0 °  F 44
50° F 74 5 0 °  F , 84
60° F 61 60 °  F 89
70° F 29 70 °  F 94
85° F 86 8 5 °  F 94
T able  XXIV. E ffect of tem p era tu re  on num ber of s e e d  per fru it in  
to m a to es
, M ean  num ber of s e e d  per fruit
T rea tm ent Red G lo b a l M oreton  Hvbrid
40° F 10 38
50° F 25 84
60° F 33 89
70° F 30 47
85° F 47 127
T reatm ent
40 F 
(Duraset)
85 F
70 F
60 F
50 F
40 F
20 •O 8040 100
P ercen t v iab le  p o llen  
Figure 2 5 . Effect of d ifferen t n igh t tem p era tu re s  on  Red G loba l po llen
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Treatm ent
85 F
70 F
60 F
50 F
40 F
20 40 60 60 100
Percen t v ia b le  p o llen
Figure 2 6 . E ffect o f d iffe ren t n igh t tem p era tu re s  on M oreton Hybrid p o llen
Treatm ent
40 F 
(Duraset)
85 F
70 F
60 F
50 F
40 F
X
60 60 100
M ean number o f s e e d  per  fruit
F igure 2 7 . E ffect o f d iffe ren t n igh t tem p era tu re s  on num ber of se e d  per fru it
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The re la t io n s h ip  of p o s i t io n  of a n th e r  to  th e  s t ig m a  in  eac h  flow er 
w a s  o b se rv e d  for Red G lo b a l  an d  M ore ton  H ybrid  a t  e ac h  o f 5 d iffe ren t  
n igh t te m p e ra tu re s  a s  show n in  T ab le  XXXV. I t  w a s  found th a t  Red 
G lo b a l  h a d  a fa ir ly  la rg e  p e rc e n ta g e  of th e  f low ers  w ith  th e  p i s t i l s  
h a v in g  e lo n g a te d  s ty l e s  th a t  c a u s e d  th e  s t ig m a  to  e x te n d  abo ve  th e  
a n t h e r s . C o u n ts  of h e te r o s ty l ic  f low ers  w e re  made on  M ay 1 and  
M ay 9 , 1961. The g r e a te s t  p e rc e n ta g e  of h e te r o s ty l ic  f low ers  w ere  
o b se rv e d  on Red G lo b a l  a t  5 0 °  F n igh t te m p e ra tu re .
The e f fe c t  of n igh t te m p e ra tu re s  on th e  h e ig h t  of Red G lo b a l  and  
M ore ton  H ybrid  p la n ts  i s  show n in  T ab le  XXXVI an d  F igure  2 8 . The 
p la n ts  w e re  red u c ed  in  growth a t  4 0 °  F and w e re  th e  t a l l e s t  a t  70°  F .  
Red G lo b a l  p la n ts  grew  t a l l e r  th a n  M ore ton  H ybrid  p la n ts  a t  a lm o st  
a l l  n ight te m p e ra tu re s .
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TableXXXV. The e f fe c t  of d iffe ren t  n igh t te m p e ra tu re s  on h e te ro s ty l i sm  
In to m a to e s
T em pera tu re °F  Red G lo ba l M oreton Hvbrid
P e rce n t  h e te ro s tv l ic  f lo w ers  on  Mav 1, 1961
40 53 0
50 58 0
60 50 0
70 61 0
85 69 _ 0
P ercen t h e te ro s tv l ic  f low ers  on Mav 9 ,  1961
40 9 0
50 100 32
60 72 0
70 64 0
85 45 0
T able  XXXVI,, Effect of d if fe ren t  n igh t te m p e ra tu re s  on growth in
h e ig h t of to m a to e s
M ean  h e ia h t  in  in c h e s
T rea tm ent ° F Red G lo b a l  M oreton  H ybrid
40 35 33
50 42 39
60 48 36
70 56 49
85 46 47
Treatm ent
40 F 
(Duraset)
85 F
70 F
60 F
50 F
40 F
M oreton Hybrid 
H R e d  G loba l
10 20 30 40 90
M ean p lan t  he igh t in  in c h e s
6 0
Figure 2 8 . E ffect o f d iffe ren t n igh t tem p era tu re s  on  h e ig h t o f tom ato  p la n ts
DISCUSSION OF RESULTS
The u s e  of c h e m ic a ls  to  i n c r e a s e  tom ato  fru it  s e t  h a s  b e e n  s tu d ie d  
for many y e a r s  by a la rg e  num ber o f w orke rs  (2 , 9 ,  15, 2 9 ) .  T h ese  
c h e m ic a ls  h a v e  g iv e n  in c o n s i s te n t  r e s u l t s  in  d if fe ren t  p a r ts  of th e  
c o u n try .  B lossom  drop h a s  b e e n  a s s o c i a t e d ,  in  many c a s e s ,  by e i th e r  
low or h igh  t e m p e r a tu re s .  In  L o u is ia n a ,  b lo s so m  drop i s  a  s e r io u s  
problem  in  e a r ly  s e a s o n  w hen  n igh t te m p e ra tu re s  o f ten  g e t  low and  in  
th e  la te  sum m er w h e n  t e m p e r a tu re s ,  e s p e c i a l l y  in  July an d  A u g u s t ,  a re  
u n u su a lly  h ig h .  A lso ,  in  g re e n h o u se  tom ato  p ro d u c t io n ,  b lo s so m  drop 
i s  a  s e r io u s  p rob lem .
D u ra se t  (N -m - to ly l -p h th a la m ic  acid) h a s  b e en  recom m ended  by 
s e v e ra l  w orke rs  to  in c r e a s e  flow er d ev e lo p m en t (7 , 3 1 ,  4 8 ) .  The 
c h e m ic a ls  B-093 and  B-OQ9 w ere  rep o r te d  by N au g a tu ck  C h e m ica l  
Com pany a s  p o s s ib le  f r u i t - s e t t in g  horm one ty p e  m a te r ia l .  A lso ,  
G ib b e re l l in  o ffe red  som e p rom ise  in  en h an c in g  fruit s e t  (10 , 5 9 ) .
The c o n c e n tra t io n  of t h e s e  c h e m ic a ls  u nder c e r ta in  en v iro n m en ta l  
c o n d it io n s  b e c o m e s  c r i t i c a l .  The r a t e s  recom m ended  by W it tw e r  (59) 
and  o th e rs  (8 , 10) w e re  found to  be  u n s a t i s f a c to r y  u nder L o u is ia n a  
c o n d i t io n s , c o n s e q u e n t ly  v a ry in g  r a t e s  of a p p l ic a t io n  w e re  u s e d  in 
t h e s e  e x p e r im e n ts .
T h ese  f ru i t - s e t t in g  c h e m ic a ls  w e re  fo u n d , in  som e c a s e s ,  to  
red u ce  y ie ld s  of tom ato  fru it  a n d ,  in  o th er  c a s e s ,  y ie ld s  w e re  not
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a p p re c ia b ly  a f f e c te d .  From a l l  of th e  t e s t s  c o n d u c te d  no in c r e a s e  in  
to ta l  y ie ld  r e s u l te d  from any of th e  c h e m ic a ls  in  f ie ld  t e s t s .  The sam e 
w a s  t ru e  in  g re e n h o u se  t e s t s .  In  som e c a s e s ,  th e  c h e m ic a ls  se em e d  to  
red u c ed  f i rm n e ss  of th e  tom ato  f ru i t .
C e r ta in  c h e m ic a ls  l ik e  B-OQ9 o ffer  p rom ise  in  th e  p ro d u c tio n  of 
to m a to e s  for m e c h a n iz a t io n .  In  th e  1960 e x p e r im e n t ,  th e  c h em ic a l  
B-OQ9 in c r e a s e d  th e  fruit y ie ld  on th e  f i r s t  c lu s t e r  of Red G lo b a l  but 
s tu n te d  th e  p l a n t s .  A lso ,  th e  fruit r ip e n e d  in  a  sh o rt  p e riod  of t im e .  
T his  k in d  of c h e m ic a l  o ffe rs  p rom ise  for tom ato  p ro d u c t io n  u s in g  la rg e  
p la n t  p o p u la t io n  per a c re  and  a llo w in g  e a c h  p la n t  to  m ature  th e  fru it  
of th e  f i r s t  c lu s t e r  for m ach in e  h a r v e s t . This co u ld  prove  to  be  an  
a d v a n ta g e  ove r  dw arf t y p e s ,  b e c a u s e  of th e  uniform ity  of fru it  m atu r i ty .  
There w a s  found to  be  c o n s id e ra b le  d if fe re n c e  in  e a r l in e s s  
among v a r i e t i e s . M ore ton  H ybrid  w a s  found to  s e t  fru it  w e l l  e a r ly  
in  th e  s e a s o n  u nder r e la t iv e ly  co o l  te m p e ra tu re .  A lso ,  M oreton  Hybrid 
w a s  found to  h a v e  a  r e la t iv e ly  low  fruit s e t  l a t e  w h e n  te m p e ra tu re s  w ere  
h ig h .  C o n v e r s e ly ,  Red G lo b a l  had  a  poor fru it  s e t  e a r ly  in  th e  s e a s o n  
and a  good  fruit s e t  l a t e  in  th e  s e a s o n  w hen  te m p e ra tu re s  w ere  r e l a ­
t iv e ly  h ig h .  This in d ic a te s  th a t  th e  a b i l i ty  of to m a to e s  to  s e t  fru it 
under a d v e r s e  en v iro n m en ta l  c o n d it io n s  i s  a  v a r i e ta l  c h a r a c te r i s t i c  
th a t  i s  g e n e t ic a l ly  in f lu e n c e d .
Jo hnson  an d  H a ll  (19) rep o r te d  th a t  c e r ta in  to m a to  s e le c t io n s  
show ed  h igh er  d e g re e s  o f to le r a n c e  to  high te m p e ra tu re s  th a n  o th e r s .
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They fu rther  found th a t  h igh l ig h t  in te n s i ty  is  more c r i t ic a l  th a n  high 
te m p e r a tu re .
There  w e re  g re a t  d i f fe re n c e s  am ong v a r ie t i e s  in  g re e n h o u se  
tom ato  p ro d u c t io n .  It w a s  found th a t  Big Boy Hybrid and Red G lo b a l  
had  a  low fru it s e t  under g re e n h o u se  c o n d i t i o n s . The f low ers  of 
t h e s e  sam e  v a r i e t i e s  w e re  found to  e x h ib i t  h e te ro s ty l ic  c o n d i t io n .
For e x a m p le ,  u nder c o n tro l le d  n igh t te m p e ra tu re s  Red G lo b a l  f lo w ers  
w ere  found to  h av e  th e  s t ig m a  p ro trud ing  s e v e ra l  m ill im ete rs  abov e  
th e  a n th e r s  in  53 to  100 p e rc en t  of th e  flow ers  a t  n ight te m p e ra tu re s  
of 50 to  8 5 °  F .  In  M ore ton  H ybrid  th i s  c o n d it io n  o ccu rred  in  one  
t re a tm e n t  of 5 0 °  F n igh t tem p era tu re  and  none w a s  found a t  o th er  
n ight te m p e ra tu re s .  H ow le tt  (14) re p o r te d  th a t  env ironm ent a f f e c ts  
th e  r e la t iv e  len g th  of th e  p i s t i l s  and  s ta m e n s  in  tom ato  f lo w e rs .  A lso , 
Smith (44) rep o r te d  th a t  h o t ,  dry w in d s  and  in te n s e  h e a t  w ere  c o n d u c iv e  
to  abnorm al e lo n g a t io n  of s ty le s  p rio r to  a n th e s i s .  This h e te ro s ty l ic  
co n d it io n  i s  b e l ie v e d  not to  favor s e l f  p o l l in a t io n  o f  f lo w e rs .  The 
tom ato  v a r i e t i e s  M ore ton  H y brid , T u c k c ro ss  O and  V w ere  found to  
se t  fru it b e s t  under g re e n h o u se  c o n d i t io n s .  A lso  t h e s e  v a r i e t i e s  
rem a in ed  p ro d u c tiv e  for 12 c l u s t e r s .
W en t (50) rep o r te d  th a t  low nigh t tem p era tu re s  a f fe c te d  b lo sso m  
d ro p . A s tu dy  u s in g  5 n igh t te m p e ra tu re s ,  rang ing  from 40 to  85°  F 
sh ow ed  th a t  th e  low n igh t tem p era tu re  w ith  day te m p e ra tu re s  of April 
and  May of 1960 d id  not m a te r ia l ly  a f fe c t  developm ent and m atu ra tio n
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of th e  p o l len  g r a in s .  Also w h en  th is  p o l le n  w a s  u se d  to  s e l f  th e  
f low ers  a r e la t iv e ly  good  fruit s e t  w a s  o b ta in e d .  The s e e d  coun t per 
fru it w a s  r e la t iv e ly  low a t  4 0 °  F n igh t te m p e ra tu re ,  but not a t  o ther  
n igh t tem p era tu re  t r e a tm e n t s . P o llen  v ia b i l i ty  t e s t s  show ed  th a t  it  
w as  v ia b le  a t  4 0 °  F n igh t te m p e ra tu re ,  and  i t  a p p ea re d  a s  p len t ifu l  
in  th e  a n th e rs  a s  a t  o th er  n igh t te m p e ra tu re s .
B lossom  drop a p p e a re d  to  be  due  to  som e p h y s io lo g ic a l  im ­
b a la n c e  brought abou t by c e r ta in  env iro n m en ta l  c o n d it io n s  and  n u t r i ­
t io n  in  th e  p lan t  and  th e  e x a c t  c a u s e  i s  s t i l l  a  m atte r  of c o n je c tu re .  
R adsp inn er  (39) rep o r te d  th a t  b lo sso m  drop in  to m a to e s  i s  not a g e n e t ic  
o r  p o l l in a t io n  p ro b lem , but p h y s io lo g ic a l  in  n a tu r e .
SUMMARY AND CONCLUSIONS
The f r u i t - s e t t in g  c h e m ic a l  D u rase t  (N -m - to ly l -p h th a la m ic  acid) 
d id  not i n c r e a s e  fruit s e t  in  e i th e r  spring  or f a l l  f ie ld  to m a to e s .
The N augatuck  e x p e r im e n ta l  c h em ic a l  B-OQ9 (N -O -ch lo ro p h en y l  
p h th a lam ic  a c id )  in c r e a s e d  f ru it  s e t  on  th e  f i r s t  c lu s t e r  of Red G lo b a l ,  
but s u b s e q u e n t  c lu s te r s  p ro d u ce d  few or no f ru i t .  This ty p e  of c h e m ic a l  
may b e  h e lp fu l  in  growing to m a to e s  u s ing  la rg e  p la n t  pop u la tion  per 
a c re  for m ech an ized  h a r v e s t .
The pH o f  the  to m a to e s  v a r ie d  from 4 .1 5  to  4 .4 7  for a l l  c h e m ic a l  
t r e a tm e n ts .  In  g e n e ra l ,  som e d if fe re n c e s  du e  to  c h e m ic a ls  w e re  found 
in  fru it  f i rm n e s s ,  but not in  t h e  p e rcen t  s o lu b le  s o l i d s ,  fru it d iam e te r  
and  num ber of se ed  p e r  f r u i t .
M ore ton  Hybrid w a s  fo u n d  to  s e t  more f ru it  th a n  Red G lo b a l  e a r ly  
in  th e  s e a s o n  under c o o l  tem p e ra tu re  c o n d it io n s  a n d  l e s s  th an  Red 
G lob a l l a t e  in  th e  s e a s o n ,  w h e n  te m p era tu re s  w e re  h ig h .
F ru i t - s e t t in g  c h e m ic a ls  d id  not in c r e a s e  fru it  s e t  or y ie ld  In 
M oreton  H y b r id ,  T uckcross  V a n d  O , Big Boy H ybrid  and  Red G lob a l  
in  th e  g re e n h o u s e  t e s t .
The fru it  s e t  of p la n ts  o f  Big Boy H ybrid  an d  Red G lob a l w a s  low 
under g re e n h o u s e  c o n d i t io n s .  Both of t h e s e  v a r i e t i e s  had  a  la rg e  p e r ­
c e n ta g e  of th e  f low ers th a t  w e re  h e te ro s ty l i c .
N ight tem p era tu re  t r e a tm e n ts  of 50 and  60°  F g av e  th e  la rg e s t
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num ber of tom ato  f low ers  per c lu s t e r .  G ood fru it  s e t  w a s  o b ta in e d  at 
5 0 ,  6 0 , and  7 0 °  F n igh t te m p e ra tu re s  and  som e fru it  s e t  o ccu rred  a t  
40 °  F n igh t te m p e ra tu re .
G ood p o l le n  v ia b i l i ty  w a s  o b ta in e d  a t  n igh t te m p e ra tu re s  of 5 0 ,  
6 0 , 70 and  85°  F .  F o rty -fou r  p e rc e n t  of th e  p o l le n  from Red G lo b a l  
an d  61 p e rc en t  from M oreton  H ybrid  w e re  v ia b le  a t  4 0 °  F n igh t te m p e ra 1 
tu r e .
In th e  n igh t tem p era tu re  ex p er im e n ts  M ore ton  Hybrid to m a to e s  
had  more s e e d  pe r  fru it  th a n  d id  th o s e  of Red G lo b a l .
B lossom  drop cou ld  not be  d e f in i te ly  a s s o c i a t e d  w ith  low and  
h igh  te m p e ra tu re s  u se d  in  t h i s  s tu d y .  H e te ro s ty l ic  c o n d it io n  in  Red 
G lo b a l  w a s  p re s e n t  bu t  not in  M oreton  H ybrid . The e x a c t  c a u s e  of 
b lo s so m  drop is  not u n d e rs to o d .  P h y s io lo g ic  im b a lan c e  w i th in  th e  
p la n ts  due  to  a d v e r s e  en v iro n m en ta l  c o n d i t io n s  c a u s e s  th i s  fruit d ro p .
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